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Beautiful Lighting for a Beautiful Building 
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9000 Wakefield Troffers illuminate 
new Skelly Oil Company Building in Tulsa 
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Chosen to light this handsome building were over 
9000 Wakefield 1’ x 4’ hinged and framed troffers 
with concave low brightness acrylic prismatic re- 
fractors. This is an extremely versatile troffer adapt- 
able to six different ceiling constructions. Its over- 
all depth is 474’’. Hinged and framed diffusers dis- 
connect and swing free for on-the-floor cleaning. 
The hinge, which may be on either side of the troffer, 
is invisible when the frame is in place. An incon- 
spicuous cam-lever lock holds the diffuser frame in 
place and starts the opening action on any frame 
that might be tight. 


Write for a “‘spec’’ sheet giving detailed information 
on this and 4 other modular sizes of hinged and 
framed troffers. 





Utilizing o special thermo- 
pliable compound that 
absorbs the vibration of 
core and coil before it 


Up to 15% more light 
output, operate 15° to 
20° cooler, increase bal 
last life 3% to 4 times 


Thermally protected to 
safeguard against failure 
from excessive tempera- 
tures, current, voltage and 


becomes sound. end-of-life hazards. 


Through continuing development by the Research and 

Engineering Divisions, Advance Transformer Co. offers 

the lighting industry an innovation in Fluorescent Lamp Bal- 

last Design. A design incorporating the principle of Unitized 

Ballast Construction . . . ballast housing, core and coil, capacitor 

and the new Advance “SOLID-FIL’’ development combine to 
offer Drip-Free Unitized Construction. This exclusive Advance develop- 
ment differs from other types of solid fill materials in that it retains a 


@ DRIP-FREE 
@ QUIETER 


@ MORE EFFICIENT 
HEAT DISSIPATION 


@ GREATER SAFETY 


pliable consistency, and will not become brittle with age or heat, permit- 
ting retention of its excellent thermal and sound deadening characteristics. 
Accelerated heat tests, far above what will be experienced in an actual 
lighting installation, proved conclusively no deterioration or drippage 
of the Advance “’SOLID-FIL” development. 


Advance Improved “’SOLID-FIL” Fluorescent Lamp Ballasts dissipate heat 
faster, provide greater safety, and offer the lighting industry the oppor- 
tunity to utilize a quieter operating solid fill ballast. Ask your Advance 
representative or write for further details. 


Approved By CBM (Certified Ballast Manufacturers) 


“The Meant of the Lighting Industry” 





—— 
Mig. in Canada by: Advance Transformer Co., Ltd. 5780 Pare St., Montreal, Quebec 
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MONOTUBE POLES 
FOR AIR FORCE ACADEMY 


ROADWAY leading from the North Gate to the Cadet-Academic Area 


Installations 
throughout the country 
prove Monotubes offer 
the utmost in styling, 
strength and service. 


UNION METAL 


The Union Metal Manufacturing Co. 
Canton 5, Ohio - Brampton, Ontario 





Monotube Engineered Lighting Poles 


ATHLETIC FIELDS use 60’ a 
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Deep-baffled downlights in lobby create interesting floor effect and echo outdoor lighting pattern 


NEW ADDITION—Eight-lamp 40-watt 4’ x 4’ recessed Day-Brite OLD BUILDING—MOBILEX" in long rows give 
MOBILEX" fixtures deliver 100-110 footcandles, create inviting a feeling of spaciousness, offset columns that 
atmosphere for customers in main banking area contrast with adjacent main banking area. 











First National Bank of Florence, Ala. Architect: Northington, Smith & Kranert; 
Electrical Engineer: Hazzard, McRoy & Cone; Contractor: Verbon Jones Electric Co. 


How Day-Brite helped the First 
National Bank of Florence blend 
something old with something new 


The modern new addition to the First National Bank of Florence, 
Alabama, is an outstanding example of efficient, functional design. 
As is often the case, special problems arose when the older structure 


was remodeled to blend harmoniously with the addition. 


Lighting, for example, had to match the new section in appearance 
and efficiency, yet fit the existing structural conditions of the old 
building. By specifying Day-Brite, remarkable results were achieved 
with standard fixtures. In addition to high-quality, low-glare illumi- 
nation and a pleasing contemporary design, Day-Brite offered the 


necessary flexibility of installation. 


Next time you're faced with a lighting problem, remodeling or other- 
wise, give yourself the added advantage of working with the “nation’s 
largest.” Phone your Day-Brite representative. Day-Brite Lighting, 
Inc., 6260 N. Broadway, St. Louis 15, Mo., and Santa Clara, Calif. 
In Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


Write for FREE booklet on Modernization and Relighting: 
Day-Brite Lighting, Inc., 6260 N. Broadway, St. Louis 15, Mo. 


DAY- BRITE 


NATION'S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





Sylvania 
School Lighting 


Fixtures here... STAI 
FIXTURES 


Specify with Confidence 











SYLVANIA SCHOOL LIGHTING 
FIXTURES 


——— 


CLASSIC SERIES— Features modern elegance 
and styling. Ideal for new buildings. 





SCOTT SERIES—Extremely efficient and at- 
tractive. One-piece wraparound shield in either 


4 





Illumina tion here sah + HQ a re units combining 


high lighting levels and low brightness. For 
. : : suspension mounting only. HO or VHO lomps. 
The benefits of quality school lighting are obvious—ease of learning, fewer 





mechanical mistakes, less eye-strain, more pleasant atmosphere. 
Educators and students alike benefit from the advantages of quality 


lighting. But “quality lighting” includes much more than just quantity MOHAWK SERIES—Rectongulor shallow sur- 
face-mounted units. Especially applicable for 
low ceilings. 














of illumination. 

Because so many factors are involved in producing good lighting, no 
one lighting fixture can serve as the perfect answer to all problems. 

That’s why it makes so much sense to review Sylvania’s complete line of 
school lighting fixtures before making a selection for your school. With the 
wide choice available, you will always find the exact fixture that fits your TRIMLINE SERIES — ideo! balance of ap- 


ffect fl lit d t. 
application best. pecronce, effectiveness, exibi wy on cos’ 


Complete information on any or all Sylvania School Lighting Fixtures peeneeene. 
will gladly be sent to you on request i we \ 
t v 2 


SYLVANIA LIGHTING PRODUCTS 
D Zs ; > INC TARTAN SERIES—Rugged versatile and eco- 
A ivision Of SYLVANIA ELECTRIC Propucts INC. nomical. Three different shielding angles with 


One 48th Street. W heeling, West V irginia either plastic or steel sides. 


SYLVAN I 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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To a lighting profession approaching maturity in 
terms of scientific aspects of illumination, mod- 
ern architectural design poses a complete new 
set of problems. The exciting building shapes 
which delight the esthetically minded have be- 
come a problem to engineers accustomed to de- 
signing lighting for ceiling mounting. The solu- 
tion of these problems demands imaginative con- 
cepts — sometimes the development of a new 
technique or, as in the present case, use of a 
standard technique in a new guise. This library 
lighting design resulted in the development of a 
new simplified empirical formula for point by 
point calculation of illumination on the ceiling, 
then on the work surface, using a line source. 


em LIGHTING, long a standard for cre- 


ating ‘‘atmosphere,’’ has found a new application 

as a general lighting system in buildings where 
varied ceiling heights or shallow roof construction 
prevent the use of recessed or surface mounted 
equipment. March IE reported the application of 
industrial fixtures in coves for the general hghting 
to 35 footeandles) of a church with a steep sloping 
roof. The installation described here demonstrates 
the application of three-lamp industrial fixtures in 
a cove to provide an average maintained level of 70 
footcandles in a domed ceiling library 

The library of Pacifie High School in San Lean 
dro. Calif., 
the school building, its floor lying between the first 


is situated atop the cireular section of 


and second stories of the building and the roof 


rising above the second story. The room is cireular 


sentative Pacific Gas & Elec 


Schmidts, Hardman, Wong 


AUTHOS Comme al Lighting Repr 
tr C« Hayward, Calif »rchitect 
Berkeley, Ca 


This installation won first prize in the Dial 


Consulting Engines Stanley Johnson 
o Sections 1960 Ap 
plied Lighting Competition and second prize in the South Pacif 


Coast Regional om petition 
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Cove Lighting 


In a Library 


ae, 
i alll 


votes, 7 


By M. G. TALBOT 


in cross section with a diameter of 60 feet and is 
topped by a parabolic ceiling-roof of four-inch- 
thick prestressed concrete. Ceiling heights range 
from 17 feet in the center of the library to 14 feet 
at the edges. The room is encircled by large 
clerestory windows fitted with a special opaque 
glass incorporating small, closely knit, built-in lou 
vers which reflect daylight outward and light back 
into the room. To facilitate lighting design, since 
no fixtures could be mounted on the thin concrete 
roof, a cove was designed around the entire circum 
ference of the library, above the seven-foot-high 
bookeases. 

Lighting design level at the time the building 
was being planned (1957) was set at 70 footcan 
dles, far in excess of then current IES recom 
mended levels and even now meeting the recom- 
mendation for a library reading room. First light- 
ing plan for the area employed ten 500-watt PAR- 
64 lamps with a maximum beam candlepower of 
35,000 for every 18-degree ceiling sector. Lamps 
were aimed for even coverage of the diametrically 
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naire,’ December 1950 ILLUMINATING ENGINEERING, 
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correct but involved certain basic assumptions for 


3 Burnham's derivation was complete and 


the derivation of the formula. As he noted in the 
article, however, a physical error is often encoun 
tered when assumptions are made, and with thr 
advent of the 1500-ma lamp (the non-cireula: 
cross section lamp in particular) the derived equa- 
tions became even more questionable as to the 
amount of error 

Following a considerable number of physical 
tests, under nearly ideal laboratory conditions, on 
both two- and three-lamp 1500-ma industrial fix 
tures equipped with both circular and non-cireulat 
cross section lamps, a curve (Fig. 4) was plotted 
for Burnham’s values K and H 0. A simplified 


version of Burnham’s formulas, an empirical fo 


mula based on observed physical data, was derived 
KE] 


where Ep = illumination at a point P measured in 


) Cp é K < eos 6 
footeandles, 
candlepower of the fixture at the angle 
subtended from the center of the fix 


ture to point P, 


] 


- . . . —— . . , r+ 1.57 - 
Figure 3. Close-up showing luminaire mounting in cove. h ¢ 1.00025 


»* 


where ¢ 2 71828 


op ! distance measured from the center of the 


pposit l8-degree ceiling sectors and the other 


side of the rocm fixture to the point P in feet 
Point by point calculation of the illumination re angle subtended by the normal to th 
enite ey ae an ent ceiling reflection plane at point P and the line extending 
factor. revealed | inefficiency of this system from the center of the fixture to point P 
Lighting levels var | Irom 125 footcandles at the Practical limits: 2 D9 feet. 

nter of the room to 30 footcandles at the edges, 


without inclusion of a maintenance fi In ad 


1 N 
ion. the load for the system was over 100 kw. EW EMPIRICAL FORMULA 


in excess for the room’s pl ysical SIZ abe mn emasamne mun 


\ second lighting design used four-foot two lamp 


1500-ma fluorescent industrial fixtures mounted at 
ci BURNHAM'S THEORETICALLY DERIVED FORMULA 
n angle upside dow ' l f ve. Late in 1957 ° LUMINATING ENGINEERING DECEMBER 1950 


vhen ealeulations were mad he 1500-ma lamps 
> = tar i FOR 2x1? 
their average ner vai rev 2) GRAPH SHOWN-H«C 


Toot 


the four 


e corresponding eal 


TIME‘ 


were based ! ‘ ‘ s A fixture 


¥ 


or type was chosen at di rresponding curves 
ed times a fi 2 46 

based on the 

j Handbook, 


a maintenance 


MAXIMUM INTENSIT 


x 


would fall b low 


lL set of ¢ ® @2a%c0 





ethod outline P ; 2 16 20 24 28 32 36 40 44 48 52 56 60 64 68 
Robert E. Burnham (‘* The Illumination X= DISTANCE FROM SOURCE IN FEET 


Pomt from a d il Fluorescent Lumi Figure 4. Curve for Burnham’s values K and H 0. 
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Although the initial curve was plotted for H 
0, this general formula may be applied to any value 
of H because it uses the actual candlepower value 
at the working angle rather than the maximum can 
dlepower per foot factor used by Burnham. From 
the candlepower distribution curves supplied by 
manufacturers and the fact that the distance factor 


and angles may be obtained graphically, this em 


pirical formula may be used for obtaining fast and 


accurate results 

Like any empirical formula, however, this one 
has its limitations. At a distance of about 60 feet 

] 

the value of 1.00025 approaches « e+ 1.91 
and the equation approaches zero or even a nega 
tive number. For practical purposes, however, the 
footcandle values obtained from the 1500-ma fluo 
rescent fixture at a distance of 55 feet or more are 
so small that they may be neglected. In an instal 
lation where a number of these fixtures are used at 
distances greater than 55 feet, the use of the lumen 
method would, undoubtedly, be advantageous 

Using this empirical formula, a new set of calcu 
lations was made to find the illumination on the 
library ceiling from a three-lamp, 48-inch, 1500-ma 
industrial fixture A time saving factor of about 
5 to 1 was observed with the use of this method 


The calculation procedure used was as follows 


1) Sinee the room is symmetrical, it may be cut in half 


Find the distances and the angles from each four 


foot fixture to the desired ceiling point. 
Apply the formula to each fixture on the half of tl 
vom selected, 
4 (dd the components calculated for half of the roon 


5) Double the figure obtained in (4) to obtain the tot 


illumination incident on the ceiling at that point This n 
be done beeause of the symmetry of the room 

6) Subtract 20 per ec ) ie figure obtained in 
for absorption. 
7) Consider the ceiling as the 
iverage value. 

8) To obtain the illumination at 
surface apply the formula 

f % (source brightness in fL 
Since all angles in this ease are greater than 90 
os @ is negative and the « xpression becomes 

fe % (source brightness in fL) > 1 + cos 0 
working surface is considered to be 30 inches above the floor 

9) Multiply the value obtained in (8) by a maintena 


factor 


With the procedure outlined above, the illumina 
tion level may be obtained for any point in the 
room. The values obtained will be minimum due to 
the fact that all interreflectances are neglected 

The following values were obtained for the illu 
mination on the working surfaces at the Pacific 


High School library. Refer to Fig. 5: Section 1 


IES Lighting Handbook, Third Edition, p. A-24 
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CROSS SECTION 


Figure 5. 


60 footcandles; II—59.6; I1I—59.8; IV—66.7; 
V—78.6; VI—52.6. After this final set of caleu- 
lations was made, the lighting design was altered 
to employ three-lamp, eight-foot industrial fixtures 
of the same type, but this did not alter the caleu- 
lated values appreciably. 

The formula presented here should greatly accel- 
erate and simplify lighting design with line sources 
It is important to remember, however, that the 
formula is empirical and observed practical lim- 
its are between 2 and 55 feet. Maximum errors 
encountered are approximately 3.5 per cent and 
average less than 1 per cent. The formula is based 
on the 1500-ma industrial type fixture and although 
it may hold true for other fixture types and watt 
ages, no claims are being made at present. 

The cove lighting system designed with the aid 
of this formula provided an average maintained 
level of 70 footeandles in the library with surface 
reflectances of walls, 45 per cent; floor, 30 per cent 
and ceiling, 80 per cent. The cove technique has 
been found to provide an excellent source for high 
quality general illumination when used with a fix- 
ture incorporating the proper reflector. The sys 
tem can compete favorably with a luminous indi- 
rect design, considered by many to provide the 
highest quality lighting 
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Public Face of 


AIRPORT 
LIGHTING 


, vital runway, taxiway and 
other landing aid lighting systems are to the function 
ing of an airport, they are only part of the lighting 
story. [Illumination design for the publie face of the 
airport (terminal and administration building) pre 
sents problems akin to those of any public area—res 
taurants, lobbies, display rooms, ete. Lighting for Deer 
Valley Airport, by William B. Keller, Keller Engi 
neering Co., Phoenix, was functionally planned to 
preserve the architectural design of the administration 


building. Some of the areas are shown here. 


Ea NEE 


nistratio of Deer Val 


Airport, private facility 


Ariz.. is l ong, ow, sweeping 


yned to 1 et e mood of tl 


esert land { 
utectural el 


members 
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Row of pendant mounted satin opal glass fixtures with 
60-watt incandescent lamps combined with a row of pet 
forated cone-shaped fixtures using 150-watt R40 lamps 
provide pleasant lighting atmosphere in airport restau 
rant. Lighting level along window wall under pendan: 
units is 18 fe, rising to 25 fe under the row of R40 fix 
tures. Inner row of R40 units also acts as corrido 
lighting to airplane display area and provides a transi 
tion between the subdued restaurant atmosphere and the 
higher lighting levels in the adjacent snack bar (not 
shown). Five R40 150-watt lamps in adjustable fixtures 
in front of the open block wall room divider ean be used 
to provide either even light distribution over the wall o1 


highlighting on picture displays. 


In the classi ready room, the air 
conditioning contractor usurped the 
space intended for recessed lighting 
and foreed the installation of shallow, 
two-lamp, 40-watt, rapid-start lumi 
naires with glass sides and low bright 
ness bottom panels. Lighting levels are 
50 fe in the high-ceilinged area, where 
fixtures are mounted between strue 
tural beams, and 85 fe in the dropped 


ceiling irea 





Airplane display and sales center is a 42 10-foot lighting system produces an average of 20 fe in the dis 


area with two open sides, architecturally dominated by play area with good coverage on the horizontal surface 
the 1 foot 8 inch “gluelam” beams supporting the ob of the planes and no harsh shadows on the concrete floor. 
servation deck above. Subtle lighting, from nine adjust The flexible lighting design in this area is suitable to the 
able twin downlights using one 150-watt R40 spot and effective display of most of the priv 


ate planes which are 
one 150-watt R40 flood, is concealed by the beams: This being 


manufactured to lay. 
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|.E.S. LIGHTING DATA SHEET 


Sif 





No 


A.LA. File 


INSTALLATION AT COLLECTION OFFICE OF WEST PENN 
POWER CO., CHARLEROI, PA. 


Lighting a Collection Office 


LIGHTING OBJECTIVE: To provide general and supplementary illumination for regular office work, 


including tabulating and ink and pencil handwriting, in the customer service area of a collection 


offices 


GENERAL INFORMATION: The customer service area shown above measures approximately 13 feet 


in width, 15 feet in length, and 9 feet in ceiling height (to plastic panels). Colors and reflectances 


of the major room surfaces are: 
white 


tan 


wa 


white 80% 


INSTALLATION: General illumination is provided by Sylvania Electric Products Ine. catalog No. 
CS-27212-IS two-lamp surface mounted wiring channel luminaires installed above the Sylvania 
Sylva-Lume shallow panel white vinyl plastic ceiling. Luminaires are mounted in tandem across 

the room (for a 12-foot run) and are spaced on 15-inch centers down the length, for a total of 22 

units in the customer service area. Each unit is equipped with two 72-inch T-12 cool white slim 

line fluorescent lamps 
Supplementary lighting is provided at the wall counter (at left in photo above) by seven 

General Lighting Co. catalog No. 1006 wall-mounted ineandescent units spaced on two-foot cen- 

Each unit is equipped with one 150-watt PAR flood lamp 
After one year’s continuous operation the illumination levels were 150 footeandles at the collec- 
tion counter and 170 footcandles at the customer wall counter. Brightnesses at that time were: 


luminous ceiling at 60 degrees, 200 fL; floor, 35 fL and desk top, 80 fL. 


Lighting designed by Hoffman & Crumpton, Century Building, Pittsburgh, Pa. 


Lighting data submitted by W. E. Layton, West Penn Power Co., Charleroi, Pa., as an 
example of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXV. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 


‘ON OT ‘WI'V 


Series XXV 
4.61 
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Figure 1. Mercury—in Holland—for 3 to 6 footeandles 
from HPL 400-watt, 18,000-lumen lamps, four to a pole, 


mounted at approximately 49 feet (15 meters). 


Street lighting engineers the world over 
have a common objective — easier, safer 
seeing on the road at night. The Euro- 
pean approach as to how this is achieved 
and what other factors are important or 
different from U. S. practice is the subject 
of this review—by an author consid- 
ered an expert on both sides of the ocean. 


EUROPE'S 
Streets and Highways 


_ See LIGHTING is street lighting, one 


might think, and if its practice differs from one 
country to another, these differences must be so 
minor as to have small interest. Actually, the dif 
ferent approach to street and highway lighting in 
Europe is quite fascinating —not only to street 
lighting engineers, but to the touristing American 
traveler as well. 

The term ‘‘luminous environment’’ seems scarce 
ly one to apply to street lighting. In Europe, how- 
ever, this element is given serious consideration in 
the over-all street lighting plan. As with street 
lighting engineers the world over, of course, the 


for 


primary objective is toward improved visibility 
the motorist, and much study is being done for th 


Quite notice 


advancement of lighting techniques 
able in European countries, however, is an almost 
and the 


development of what can only be described as ‘‘lu 


inborn desire for attractive appearance 


minous environment Frequently where the fune 
tiona! need has been supplied, still further lighting 
effects are built in to enhance streets and surround 
ings. Such supplementary lighting includes high 
intensity lighting of plazas and squares, and the 
floodlighting of building facades, distinguished 
architecture and monuments along the street 


To the traveler using the streets and roadways 
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Europe’s Streets and Highways 


By JOHN W. YOUNG 


abroad comes a realization of the value placed on 
lighting in these countries a consciousness of the 


prevalent problems, and an urgency to provide 


even more adequate and effective lighting 


Trends in Light Sources 


This progress in lighting is a projection, in a 
way, of the advent of the electric discharge lamp 
mercury, fluorescent, sodium and xenon sources. 
The several and various characteristics of these 
lamps figure importantly in their appropriateness 
and usefulness. Lamp efficiency, color attributes 
and high lumen ratings are all conducive to meet- 
ing illumination needs of diversified vehicular and 
pedestrian public ways. In public lighting in Eu 


rope these sources are not only superseding but 


almost completely displacing the familiar incan 


descent lamp 
Vi rewury 
To the 


street lighting trends. there seems To be a strong 


visitor abroad, especially one aware of 


leaning to, and even preference for, mereury light- 
ing in many European countries. The compactness 


luminous efficiency 


of this souree, and its high 


LUTHOR Consulting Er nee for treet and Highway Lighting 


Boston, Mass 


Young 





Figure 2 (left). Brussels —the entire 
square is lighted by these two high- 
mounted fluorescent units. 


Figure 3 (below). Fluorescent in Hol- 
land. Poles are mounted on the build- 
ings and extend out over the center of 
the street. Note also the illuminated 


sidewalk showcases. 


Figure 4 (facing page, top). Xenon in 
Germany. Three 20,000-watt xenon and 
six 400-watt mercury lamps mounted on 
a 95-foot pole illuminate Munich's whole 
town square to about 10 footeandles. 


Figure 5 (facing page, below). Sodium 
in Holland. Two 85-watt lamps in each 
mast on each side of dual-traffic road; 
two 140-watt lamps at the crossing. 


"he 


nle Rs 
en RIE 


felt 


mr: 


i 


20,000-lumen output range now shows quite gen 
onomy eral application for important roadway lighting 
quired n Plazas and squares with their converging traffic 
ind pedestrian density, where pronounced high 
illumination levels are natural, are frequently 
lighted by single 1000-watt lamps per luminair: 
is preferred in most instances to 
‘ 


ployment of multi-lamp arrangements of 


or 400-watt lamps per luminaire 


F iorescent 

Fluorescent lighting is much in evidence and has 
been fulfilling a place as an illuminant in public 
lighting for quite a few years. It has appealed to 
lighting designer and publie alike 


The lamp is chosen for various considerations, as 
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in this country. Color characteristics of fluorescent 
lamps have satisfied the amenities for illumination 
of pedestrian areas and public places. The low 
power consumption is a foremost factor in its 
choice, Over-all, the feature of modernity of the 
fluorescent lamp and its fixture when first intro 
duced created a new interest in public way lighting 
and this source has been and is now serving on 
various classes of streets and in particular areas 

Nevertheless, some limitations have evolved in 
fluorescent lamp experience to date, and fluorescent 
installations are not as much in demand as when 
this source was new, unique and the ‘‘mode’’ i 
street lighting 

One disadvantage is the inability to obtain large 


lumen outputs per luminaire without incorporating 
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several lamps in the design. The provision for 
ballasts and wiring and the frequent lamp chang 
ing is an item contributing to steeper maintenance 
costs with this source, some authorities say. 

The most widely used lamp sizes are the 30, 40, 
65, and 85 watts. Very high output fluorescent 
lamps have not been applied for regular street 


lighting service 


Sodium 

A third electric discharge type light source, the 
sodium lamp, has been lighting the streets of some 
European countries for years. For them this 
source has fulfilled two desirable points—economy 


in electricity consumption, and the low brightness 


properties of the lamp and its luminaire. Its char 


acteristic yellow color has precluded a more uni 
versal acceptance, dislike and objections by the 
public running from tolerant to violent. 
Nevertheless, installations of this lamp have been 
a successful com 
In Holland, 


sodium is now being accepted by vil 


accepted over the years and are 
monplace now in lighting public ways 
for instance, 
lagers on their residential streets, while only a 
short time ago the sodium lighting on through 
motor-ways was terminated at the village gateway 

Progress in this light source may be appreciated 
in noting the wattage sizes available. Lamps of 45 
and 60 watts have served as minimum lighting and 
80- and 140-watt lamps, the latter of 10,000 lu- 
mens, are used on roadways with vehicular traffic 

varying volume 

Currently, much interest is shown in the higher 
powered sodium lamps announced at the CIE Ses 
sions in Brussels in 1959. These are now under 
development by street lighting technicians in Eng 
land and on the Continent for field service 

The particular feature that is extending the in 
terest in sodium is the high efficiency now obtained 
in the newly developed linear sodium types, a 200- 
furnishing 


watt lamp, at 100 lu/w, capable of 


20,000 lumens in one tube Laboratory models 
promise even higher efficiencies. A second aspect 
of sodium is the improved visibility of ‘‘better 
seeing’’ associated with the monochromatic sodium 
light, a property advanced through recent investi 
vations abroad and under continuing research for 
qualitative factors. Installations of the 200-watt 
lamp have been made and are being promoted par 
ticularly for the lighting of highways where mo 


torists do not object to the color. in fact. prefer it. 


Xe non 

Note should be taken of the xenon lamp installa- 
tions, of which there are several on the Continent 
A very distinctive illumination is obtained from 
this source. These lamps are practical for high 
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Figure 7 (right). Span mounted street light- 
ing on a Marseilles street. 


power lghting of large street and plaza areas. The 
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The color 


illumination effect is extremely 


as well as spectac ili 
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Figure 6 (left). Wall mounting in England. 
This installation uses 140-watt sodium lamps, 
but mercury and fluorescent are also com- 
monly used, 


lamp life. Fluorescent luminaires are supported by 
the same span wire construction in many areas and 
this is a favored lighting arrangement in several 
countries 

The luminaires, of whatever kind, are mounted 
well above the street, at close spacing, 80 feet being 
approximately so, 


typical. The symmetrical, or 


light patterns overlap adjacent patterns, giving 
continuous light distribution along the street. Their 
position floods light downward on the building 
fronts and on sidewalks as well 

On streets lighted predominately for traffic, the 
span wire construction sometimes uses two lumi 
naires per span, one directly over each vehicular 
traffic lane 


are added where situations require them. 


Pole structures to support span wires 


A frequent arrangement is the mounting of lu 
minaires directly on building fronts, business or 
residence, or on brackets extending outward from 


the building over the street. 


An interesting point 
is that in some countries the government has the 
right by law to affix lighting to any building. This 
eustom goes back a few centuries when certain 


householders were designated to provide some kind 
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of flame lighting at their doorway at night t 
mark the traveled way. 

On the suburban class of residential street, low- 
wattage mercury or sodium lamps on pole systems 
have been selected quite widely in modernizing 
lighting over the past decade. Fluorescent as well 
has been chosen for relighting, and although the 
electric discharge lamps are taking over the job of 
roadway illumination at an accelerated rate, the 
familiar incandescent still lights the greatest total 


amount of road mileage 


Figure 8 (right). In Frankfurt, Ger- 
many, sixteen 46-watt or sixteen 20- 
watt fluorescent lamps in each mast 
are used to light this major traffic 
circle. The high lighting levels make 
this nighttime photograph seem al- 
most like a daylight view. 
Figure 9 (below left). Fluorescent 
street lighting pole in Paris is also 
used for mounting batteries of flood- 
lighting projectors used to illuminate 
the beautiful building in the back- 


ground, 


Figure 10 (below right). Residential 
street lighting in Eindhoven, Nether- 
lands, uses 32-watt circular fluorescent 


units on low mountings. 
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However, change is the order, from the residen- 
tial street need to the most exacting requirement 


for traffic thoroughfares and motor-way lighting 


Under the pressure of the explosive increase in ve- 


hicular traffic, road building and civic develop- 
ments, the trend is to larger light sources and their 
luminaire types, higher mounting, more efficient 
and effective light distribution 

Innovations in lighting systems are contributing 
to the attention given to more adequate public 


way lighting. Shadowless lighting for large street 
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Figure 11. Notable European highway lighting includes 
mercury installation on Autoroute du Sud in France. 


areas having dense vehicular and pedestrian traffic 
is realized by multiple luminaires per pole, such as 
four or five fluorescent units or four or six 2-lamp 
mercury units clustered at heights of 40 feet or 


more An 


striving for quality of light distribution, is the 


imaginative mounting innovation, in 


longitudinal positioning of fluorescent fixtures on 
catenary suspension over the center of the streets 

An extension of the post-top idea has produced 
rather bold results as to size and lamp capacities 
accommodated. These newer designs are of a size, 


for instance, to enclose three 400-watt mercury 
lamps wtih a 50,000- to 60,000-lumen total output 
and are mounted at around 30 feet. Though some 


what unconventional, they are suitable at good 
weights for lighting promenades, open areas, park 
ways and, as reported in a recent ease, for heavily 
traveled streets in a city 

high 


is attracting interest and proving 


An application that has been termed 
power lighting’’ 
mounts groups of large Ca 


popular. The systen 


pacity lamps or a single lamp type of compara 
tively enormous lumen output on unusually tall 
poles or masts for high footeandle illumination over 
large areas The field of high power lighting for 


typical levels of 10 to 30 footeandles is growing 


There are economic possibilities in that this method 


eliminates the otherwise numerous poles and mod 
erate sized light sources needed to furnish the dé 
sired footeandle level and cover the lighted area 
This high-mounting departure produces spectacular 
lighting not only for squares and public places but 
is likewise intriguing for lighting complex roadway 
facilities of a highway system. In this application, 
the entire facilitary area, that is, the overpass, lanes 
under the flood 


ind grass plots, all are visible 
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lighted result. The effect to the vehicle driver may 
be imagined since he sees the area in broad view 
the lanes, curbs, structures, signs and car move- 


ments—much as in daylight 


Luminaires 

In reference to luminaires, or ‘‘fittings,’’ ** fix 
tures,’’ and ‘‘lanterns’’ as customarily termed 
abroad, some brief detail will point up certain de 
sign ideas and developments in this equipment 
Such equipment consists of many shapes and sizes, 
ideas and concepts, whims and creations, aside 
from the simple, deep bowl and open reflector 
already mentioned. The odd design point in rela- 
tion to U.S. types generally is the wide use of open 
bottom styles. These mount one- and frequently 
two-bulb type lamps per fixture. Even some large 
sizes, the 400-watt mercury and the 140- and 200 
watt sodium employ these open bottom fixtures. 

Open styles, obviously, require frequent clean 
ing of the unit, otherwise poor maintenance and 
inefficient operation must be tolerated. Many in- 
stallations would not meet the maintenance stand- 
ards in the U. S., although the illumination prod- 
uct might be highly satisfactory from a visibility 
standpoint. 

Recently, however, lighting authorities have 
turned to more luminaires of the enclosed design 
and the equipment suppliers now offer these for 
all light source types. Mechanically the equipment 
is superior to the former product, more dirt free 
and easier to maintain. Fluorescent units have 
profited by design improvements as they have been 
made, and are enclosed types by necessity 

Optically, the light distribution of a given lumi 
naire for bulb type lamps may be diffuse, or con 
trolled as to high, medium or low angle maximum 
beam. Both open and enclosed luminaires employ 
reflector optical control in deriving a particular 
design of light distribution. Polished aluminum 
reflectors are favored in much of the latest equip 
ment. More efficient designs are the pressed glass 
refractor type for horizontal operation of mercury 
lamps; and, peculiar to Europe, moulded plastic 
fixtures for sodium lamps 

A modern style of luminaire is the long bay 
housing of approximately 30-inch length, mounting 
two mercury or sodium lamps in tandem, each 
lamp with its individual reflector. This design may 
be fitted with incandescent lamps as well. 

Among the newest luminaires is the pleasing de 
sign of a basically slender housing and shallow 
plastic cover of 48-inch length over-all which ac 
commodates two linear lamps, either fluorescent or 
the 200-watt sodium. Another design specifically 
for the 200-watt linear sodium lamp incorporates 
reflectors and moulded plastic 


polished internal 
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prisms on the cover for vertical angle light control 
Other ideas are pylon types enclosing vertically po 
sitioned fluorescent tubes and fixtures designed 
specifically for building wall mounting to furnish 
street illumination. 

The post-top fixture with its considerable varia 
tion of shapes and sizes has expanded to include 
designs having a canopy of 48 inches or more in 
diameter topping off the out-sized bowl which 
houses lamps of large rating 

Only limited reference can be made here to the 
great variety of luminaire types and their design 
features. Though traditional designs persist in 
places, there is a strong trend toward new designs, 
even innovations, for improved performance and 


with larger lamp ratings and lumen outputs 


Poles 

Poles, or ‘‘lighting columns,’’ are extensively 
used, as may be supposed, to support luminaires 
and are generally either tubular or concrete. Some 
aluminum columns are making their appearance 
Wood line poles serve in many instances in outly 
ing or rural areas 

Functional design and lack of adornment dé 


scribe the present styles. Architecturally, the mors 


recent column designs incorporate the features of 
slenderness of shaft, small base size and the int 
gration of luminaire form and contours with thos 
of the column. A noticeable fact is that though 
eolumns are closely spaced on important lighting 
installations, they are not unduly conspicuous or 
obtrusive as a pole system 

An observer readily notes the generally high 
mounting heights in most lighted areas, particu 
larly on the Continent A 30-foot height for the 


light source is common (for span wires as well 


The trend is toward even higher mounting, and the 


newer traffic roadway installations are planned, in 


many cases, for 35 and even 40 feet. In England, 


35-foot mounting has been used with the new 200 
watt sodium lamp applications 

Tall poles and masts for high-power lamps and 
their equipment have now been added to modern 
lighting technology in several locations on the Con 
tinent. These mountings ranged from 50 to 70 feet 
for the first projects ; recently 100-foot masts have 
been used for unusually high mounting cases. The 
installation problems are primarily those in the 
structural field 

While the special and unusual has its place and 
value, utilitarian poles, 15 to 35 feet in height, 
serve the various opposite, staggered and one-side 
lamp unit spacing arrangements for a wide range 
of streets. The double arm column set in the me 
dian strip of a divided roadway is a prevalent 


method of pole and luminaire installation 


Roadway Structures 


Roadway structures such as bridges and via 
ducts, underpasses and tunnels, receive individual 


With 


bridges and viaducts, low-mounted rail lighting is 


attention in their illumination treatment 


an alternative to the conventional pole installations 

are often unacceptable architecturally. <A 
continuous line of fluorescent fixtures is the most 
usual application and the fixtures are mounted on 
railings and parapets or sometimes ingeniously 
built in the railing construction. Such lighting is 
special for each case and authorities report that 
low-mounted projects invariably cost several times 


that of the pole and luminaire installation. Strict 


screening of radiating light, axially and trans- 


versely to the fixture above the rail, is essential in 


Figure 12. New Rung Road in Birmingham, England, also uses mercury—in globular fixtures mounted at 30 feet. 
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Figure 13. 
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ment performs mainly as beacon lighting 
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Fluorescent bridge lighting in Portugal. 


W hile 


tory 


all three are related in deriving a satisfac 


end product, good visibility is probably 


equated by most observers with lighting which has 
good glare control. In this connection it should be 
explained that it is the custom in Europe to driv 
without car headlights, using parking lights only, 
vhere street lighting provides sufficient visibility 
The con 


lighting affords im 


for the vehicle driver to operate safely 


trol of glare from the fixed 


proved visibility to the driver; this objective is 


furthered by the absence of headlighting 
Much emphasis is placed on keeping glare within 
acceptable limits and this is accomplished by sharp 


shielding the 


desig l 


the final 


properties in luminaire 
though high mounting may be a part of 


effect It the 


feature of lighting 


is probably most distinguishing 
European 
‘eutoft’’ 
light 


luminaire 


practice, and is 


termed lighting to deseribe the restric 


tion of radiating at the high angles of the 


Thus, to illustrate, the luminaire optical 
design provides a maximum luminous intensity at 
with 


50 to 60 degrees from the vertical and very 


small intensities at angles above 80 degrees. Cut 


Figure 14. Tunnel lighting in 
Paris. Wall niches on close spac- 
ing each contain one fluorescent 
and two sodium lamps. Unique 
ear-level standards between _pil- 
lars use two, four or six lamps, 
graduating from the middle to 
the ends of the tunnel. Higher 
levels, of course, are toward the 
daylight ends. 
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off lighting is attracting more attention and inter 
est in achieving quality illumination and is, in fact, 
being forced on the designer by the trend to high 
lumen lighting in which strict glare control is more 
demanding. 

It has been reported that the CIE tesi road in 
Brussels will continue as a study project of the 
eutoff lighting principle with various luminaires 
and fittings, light sources and mounting heights 
The results are expected to make an important 
contribution to the evaluation of effective roadway 


illumination 


(Juantity 

As for lighting intensity levels, there has been 
a steady rise in the footcandle levels (which is con 
tinuing) for the various classes of streets, to meet 


visibility demands associated with higher car 
speeds, congestion of ears and other purposes For 
important traffic streets, levels of 1 to 1.5 foot 

4 ? 


candles are quite usual and values of 2 to 3 foot 
vandles are frequent on ‘‘ring’’ roads and boule 
vards which are heavy volume traveled ways. Urban 
streets, such as in shopping districts and the promi 
nent business and commercial areas, show levels 
of 4 to 5 footeandles for dense vehicular and pedes- 
trian traffic and a general atmosphere of well being 
The creation of bright spots and spectacular light 
ing treatments of squares and plazas frequently 
mean levels ranging from 10 to 30 footcandles 
Secondary and residential streets without impor 


tant traffic have varying levels under 1 footcandle 


Quality 


The third element bearing on the quality of light 
ing is the luminance (brightness) and the natur: 
of the pattern on the roadway for creating good 
conditions for observing and identifying objects 
The im 


portance of luminance has led to research and in 


and physical features along the roadway 


vestigations in recent years, particularly in The 
Netherlands and England, on the range of lumi 
nous levels required for safe and comfortable driv 
ing on various classes of streets and roadways 

Further investigation to derive quantitative fig 
ures is underway. However, sufficient experimental 
data have been developed so that the comprehensive 
new Netherlands’ code of lighting practice, issued 
in 1959, now bases its recommendations on lumi 
nance (footlamberts) rather than illumination 

footeandles 

Values are specified in the code for luminance 
and the uniformity of the pattern for the several 
classifications of roadways studied, both urban and 
rural. These values range from 0.6 footlambert 
and a uniformity ratio of 3:1 for motorways with 
dense, fast traffic to 0.15 footlambert and a ratio 
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of 10:1 for residential streets without important 
traffic 

The uniformity ratio, one of various items per 
taining to the provision of luminance and the pat 
tern, is an important consideration, as disclosed by 
investigations of lighting abroad. A low ratio of 
luminance across the road, as well as laterally, af 
fords a broad, full view of the roadway ahead. The 
vehicle driver is able to observe not only the pave 
ment and the objects on it, but eritical areas such 
as curbs, walks and grass verges, as well as riders 
on bicycle paths on the side of the road. 

A notable high-lumen lighting project more pro 
ficient than any in service is proposed for the new 
four-lane, divided, 


Rotterdam-Hague high-speed 


motorway. This installation will utilize the 200- 


watt linear sodium lamp at a mounting height of 
40 feet. The lighting level will be 3 footeandles 
maintained and speeds will be unlimited 

This important development in lighting will b 
of intense interest to lighting authorities in evalu- 
ating high level illumination for dense, high speed 
traffic. The experience data on several aspects of 
lighting and traffic will be extremely valuable 


Conclusion 


There are several impressions gained in a review, 
though necessarily brief, of roadway lighting in 
Europe. In equipment, light sources have variety, 
are improving in efficiency and are available in 
larger lumen outputs. Luminaires are multiplying 
in number and offer a wide choice to the user; they 
incorporate more suitable optical systems and 
show concern for appearance and estheties in their 
design. Poles and columns are functional and ap- 
propriate in appearance for their places. Lessons 
on maintenance are being learned 

More is being learned constantly on how to apply 
lighting effectively and innovations are not held 
back. Quality of lighting is being stressed more 
and more and the administrative and financial as 
pects play increasingly important parts. The status 
of publie way lighting moves with the growth and 
fortunes of municipalities and governments. Timely 
research and upgrading of technology points to 
more adequate light on streets already lighted and 


to intensified lighting on new motorways 
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Factors Affecting the 


Efficiency of Street Lighting Systems 


|, 4 ROADWAY lighting installation is to 


reduce accidents and crime effectively, adequate 
levels of illumination must be maintained through- 
out the life of all of the 


and under all the environmental conditions indige 


components of the system 


nous to the particular geographic location of the 
In this paper, the sole criteria for com 
of the effectiveness of lighting systems will 
neident footecandle level on the roadway 
other fac 
reflec 


purposes of simplification, all the 
tors which contribute to visibility—glare, 
To pre- 


tivity, uniformity, ete., will be eliminated 


ent any misunderstanding ot misinterpretation of 


this discussion, it should be pointed out that it defi 


nitely is not intended to imply the superiority of 


iny type of light source or lighting system. Rather, 
t is hoped that the c tion and diseussion of 
ill factors likely to reduce the output of lighting 
s (which are well known but often over 
equipment manufac 


vill inspire lamp and 


t 


and system designers to take steps to im 


the performance of future lighting systems 
ideal or theoretically perfect roadway light 
system would utilize 100 per cent of the light 
ovide absolutely uniform 
with no reduction of 
fluctuations, dirt 

ls thro ih 
the perfect 
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d be to ap 


onomi ally 


“hs 
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tion to a 
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iq Sustcems 
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By JOSEPH C. YAEGER 
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“To promote safety and convenience for ve- 
hicular and pedestrian traffic through ade- 
quate visibility during darkness.” With this 
cryptic phrase the major purpose of roadway 
lighting is described in the IES Lighting 
Handbook. Second only in importance to 
safety, adequate roadway lighting serves as a 
deterrent to crime, vandalism, and other acts 
of violence. 


andescent lamp tends to decrease as the lamp ages, 
due to bulb blackening caused by evaporation ol 
the filament, the wattage of the lamp will be in 
creased because the current is maintained at a 
constant value by the regulator. This increase in 
lamp wattage compensates for some of the redue 
tion in light output due to blackening and tends to 
maintain the light output at a constant value. (See 
Fig. | 
place 3000-hour life lamps at the end of 2000 hours, 


It is quite common practice to group re 


and under these conditions, the light output of the 


lamps on a series incandescent system will be 
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life of large multiple incandescent lampe. 


essentially constant and at 100 per cent of nominal 
rated lumens 

For roadway lighting purposes, the small size of 
the incandescent source is an inherent advantage 
Optical systems can be readily designed to provide 
good control of the light. Also, incandescent lamps 
have been around for a long time which means that 
luminaire design has become quite sophisticated and 
a relatively high proportion of the source output is 
utilized on the roadway. A well-planned incandes 
cent system with typical luminaires can easily 
utilize 50 to 60 per cent of the source lumens on 
the roadway. Most series circuits are powered by 
moving-coil type regulators which have the ability 
to compensate for line voltage fluctuations of plus 
or minus five per cent. This is a definite advantage 
because the light output and life of incandescent 
affected by 


Assuming that the 


lamps are greatly variations in current 


and/or voltage regulator is 
supplied by an average feeder, the life of the lamps 
on a series circuit should be very close to ratings 
supplied by lamp manufacturers, and light output 
should be uniform night after night and never fall 
significantly below 100 per cent of nominal 

About the only other factor that reduces th 
light output of luminaires on series circuits is that 
old bugaboo—dirt. Needless to say, accumulations 
of dust, soot, insects, and other foreign matter will 
reduce the amount of light emitted from any 
luminaire whether it is incandescent, mercury or 
fluorescent. For the purposes of this paper, we 
ean assume that our hypothetical series circuit is 
located in an area where the atmosphere is rela 
tively clean and free of industrial contaminants 


In addition, if the luminaires are cleaned at least 
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twice a year, it is possible keep the losses due 
to dirt to about 10 per cent. 

When they are new, 3000-hour-life series inean- 
descent lamps have a luminous efficiency of ap- 
proximately 18 lumens per watt. Typical series 
incandescent luminaires will provide slightly better 
than 8 lumens per watt on the roadway surface 
see Fig. 8) when operated in accordance with the 
preceding discussion 

In spite of the many good features of series cir 
cuits, there are several disadvantages which have 
led to the widespread unpopularity of this type of 
circuit at the present time. One of the major 
disadvantages of series circuits is the high voltage 
present between the lighting loop and ground. The 
presence of this voltage makes it mandatory that 
large clearances must be maintained between the 
lighting conductors and other circuits that may be 
carried on the same poles. Maintaining this re- 
quired clearance can be very costly because of the 
large Mee of circuits on most poles in our 
cities today 
problem on series 


Maintenance is another big 


cireuits. Servicing crews have to be especially 
trained to work on the high-voltage circuits. Due 
film cutout replacement 


to the high cost of labor, 


can become expensive. Lightning is also a threat 
because there is no really effective means for im- 
pulse protection of series circuits. One way of 
eliminating the problems encountered on series 
incandescent circuits is to install a multiple system, 
perhaps with individual photoelectric controls for 
each unit 

From an installation and maintenance stand 
point, the multiple system may offer some advan 
tages. However, insofar as the efficiency of putting 
lumens on the roadway is concerned, the multiple 
incandescent system is inferior to the series circuit 
Two new factors now arise which tend to reduce the 
amount of light on the roadway. First, the light 
output of multiple incandescent lamps does drop 
off with age. If 


cent lamps are group replaced at 2000 hours (two 


3000-hour-life multiple ineandes 


thirds life), the lumen output can be expected to 


drop to about 86 per cent of initial, as illustrated 


in Fig. 2. Furthermore, as shown in Fig. 7, the 
light output of multiple incandescent lamps can be 
reduced by circuit voltage drops and line voltage 
variations. A five per cent drop in applied voltage 
will cause the light output of an incandescent lamp 
value supplied at 


to drop off to R92 per eent of the 


rated voltage. Operating over-voltage is not good 
practice because a five per cent increase in voltage 
ean reduce life to 55 per cent of rated. At the 
time of installation, 3000-hour-life multiple incan- 
descent lamps generally have a luminous efficiency 
of slightly over 16 lumens per watt. Two thousand 
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Figure 3. Typical lumen maintenance for the H-33 


type mereury lamps. 


hours later, when the lamps are ready for replace 
ment, the luminous efficiency of the light falling on 
the roadway surface could be something less than 
6 lumens per watt due to reductions of light output 


eaused by: (1) reduction in light output of lamp 


, 


due to aging, 14 per cent; (2) lumen loss due to 


five per cent drop in applied voltage, 18 per cent; 
light not utilized on the roadway, 47 per cent; 


losses due to dirt accumulation, 10 per cent 


Mercury Systems 


Mercury lamps have a very high luminous effi- 
vy, compared to incandescent. Including losses 
the ballast, a mercury lamp can produce about 

two and a half times as many lumens per watt as 

an incandescent lamp. The useful life of mercury 
lamps is several times as long as that of the incan 
descent lamps used in street lighting applications 

In general, burnouts are not a problem with mer 

cury lamps since most of them will operate far 

beyond their rated lives. However, the light output 

f mereury lamps does decrease with age and if 
lamps are left in service too long, operation will 
become uneconomical. A good rule of thumb for 
the use of the latest types of mercury lamps (H-33 
is to replace them somewhere between three-quar 
ters and five-sixths of rated life, that is, around 
9000 to 10,000 hours after installation. Fig. 3 illus 
trates the drop off in light for a typical mereury 
lamp of the H-33 typ: 

The type of ballast used with a mercury lamp 
has considerable effects on the operating character- 
istics of the lamp. Many papers have already been 
written about the pros and cons of the several types 


of ballasts available for mercury lamps. To prevent 
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any misunderstanding and to preclude the possi- 
bility of reviving any hassles over the subtler points 
of mercury ballasts, only the more obvious features 
of two types of ballasts will be considered. 

The simplicity and low equipment cost of reactor 
type ballasts make them particularly attractive for 
operation of H-33 type lamps. In addition, due to 
the fact that H-33 type lamps can reliably start in 
cold weather at 240 volts, operation with reactor 
ballasts is entirely feasible in most sections of the 
country. When installed on well regulated lines 
used only for roadway lighting, reactor ballasts can 
provide satisfactory operation of mereury lamps 

To conform with the sequence established in the 
discussion of incandescent lamps, the reduction of 
light output due to lamp aging will be the first 
factor considered. Mercury lamp manufacturers 
have come a long way in the past decade in the 
Nevertheless, 


at the recommended replacement point, the light 


improvement of this characteristic. 


output of H-33 lamps drops off to approximately 
87 per cent of initial. Since the minimum amount 
of light on the street is the determining factor for 
our caleulation of efficiency, this 13 per cent reduc- 
tion is significant. 

The lumen output rating of mercury lamps is 
based upon photometric measurements taken with 
Reactor. A 


Standard Reactor may be defined as a variable 


the lamp operated on a Standard 


inductor, relatively large in size, operated at rela-_ 
tively low flux densities in order to have precise 
characteristics. It produces lamp current wave- 
shapes that are very nearly sinusoidal. Commer- 
cially available reactors and ballasts cannot be pro- 
duced economically with electrical characteristics 
which exactly match those of a standard reactor 
Therefore, the light output of a mercury lamp is 
usually lower when it is operated on a com 
mercial reactor or ballast than when the lamp is 
powered by a standard reactor. The light output 
of a lamp operated by a commercial ballast or 
reactor divided by the light output of the same 
lamp operated on a standard reactor is expressed 


as a percentage and commonly referred to as ‘‘ Per 


Cent SRL.’’ 
have a Per Cent SRL of about 95 per cent. Hence, 
we have lost another five per cent of the rated 


A well designed reactor will usually 


lumen output of the lamp. 

Reactors are operated on multiple cireuits which 
means allowances must be made for line drops and 
line voltage fluctuations. On a well planned system, 
the total voltage drop can be held to about five 
per cent. As shown in Fig. 7, a five per cent in 
reduction in input voltage to a reactor ballast will 
cause an approximate nine per cent reduction in 
light output. Since minimum light on the roadway 
is our criteria, this is one more factor that subtracts 
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from the efficiency of roadway lighting systems 
Most large mercury lamps (400 watts and higher 
are operated in the horizontal position in roadway 
lighting equipment. Unfortunately, the lumen 
output of the lamps is determined from measure 
ments taken with the lamps operating vertically. 
The word ‘‘unfortunately’’ was used in the pre- 
ceding sentence because the output of lamps oper- 
ated horizontally is something less than when they 
are burned vertically. In fact, considerable varia 
tions in lamp wattage and light output have been 
when burning mercury 


measured horizontally 


lamps were rotated about their axes. In the absence 
of any reliable statistical data we will assume, for 
the purposes of this paper, that the reduction in 
light output due to operating the lamps in the 
horizontal position amounts to five per cent 


Relatively speaking, mercury lamps are small 


light sources. This permits optical systems to be 
designed with high utilization coefficients. A typical 
value of utilization for a well-planned mercury 
system, incorporating luminaires of reliable design, 
would be around 60 per cent. The only remaining 
factor to detract from light output is dirt. Here 
again, we can assume that a well maintained sys 
tem will suffer about 10 per cent depreciation in 
light output due to accumulations of dirt within 
the luminaire 

In summary, when reactor ballasts are used with 
mercury lamps there are the following light output 
lumen depreciation of the 


loss due to Per Cent SRL. 


reducing factors ] 
source, 13 per cent; (2 
five per cent; (3) losses due to line drop and volt 
age variations, nine per cent; (4) reduction in light 
output due to horizontal position of lamp, five per 
40 per 


Referring 


cent; (5) light not utilized on the roadway, 


cent; (6) losses due to dirt, 10 per cent 
to Fig. 8, the theoretical initial efficiency for pro 
ducing lumens with a reactor ballast and an H-33 
type lamp runs slightly above 48 lumens per watt 
Under the minimum conditions explained in the 
preceding paragraphs, the light utilized on the 
roadway can drop to something around 18 lumens 
per watt. A mercury lamp on a reactor ballast 
could produce roughly 30 lumens per watt more 
than a series incandescent lamp. However, when 
the minimum lumens per watt utilized on th 
street are considered, the mereury system with 
reactor ballasts produces only 10 lumens per watt 
more than the series incandescent. 

Perhaps a better method of comparison would 
be to define a ‘‘figure of merit’’ and compare sys 
tems on this basis. A ‘‘figure of merit’’ could be 
obtained by dividing minimum lumens per watt 
utilized on the street by a quantity we could call 
‘ 


‘initial efficiency.’’ Initial efficiency is equal to 
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the rated lumen output of the source divided by 
the input watts to the luminaire. The initial effi- 
ciency of a series incandescent system is roughly 
‘minimum utilized 


18 lumens per watt. Dividing 


lumens’’ by ‘‘initial lumens’’ we get a figure of 
merit for this type of system of .445. On the same 
basis a mercury system with reactor ballasts has a 


figure of merit of .38. A multiple incandescent 


system has a figure of merit of .355 


Regulating type or ‘‘constant wattage’’ mercury 
ballasts offer many advantages over most other 
methods of ballasting mercury lamps and are 
widely accepted for roadway lighting at the present 
time. In many instances regulating ballasts are the 
only type available that will operate mercury lamps 
satisfactorily under some conditions likely to be 
encountered in service. The operating characteris 
tics that will be considered in this discussion do not 
clearly illustrate all of the advantages of regulating 


type ballasts—one more reason why we wish to 


emphasize that the comparisons of the various light- 


ing systems in this paper are not to be construed 
as indicative of the entire means for judging the 
relative merits of the various systems 

Most of the factors that apply to reactor bal 
lasted systems also apply to the constant wattage 
type mercury ballasts. The three exceptions ar 
‘‘initial efficiency,’’ Per Cent SRL, and the effect 
of line voltage drop and line voltage variations 
The ‘‘initial efficiency’’ of a mercury lamp oper 
ated by a regulating ballast is slightly lower than 
that obtained from a mereury lamp operated by a 
reactor, due to higher losses within the regulating 
type ballast. Typical regulating ballasts have losses 
of from 50 to 60 watts yielding an ‘‘initial effi- 
ciency’’ of approximately 45 lumens per watt. The 
Per Cent SRL of regulating ballasts is lower than 
that of reactors due to the non-sinusoidal lamp 
current waveshapes inherent in all ballasts of this 
tvpe. Regulating ballasts produced by reputable 
manufacturers have a Per Cent SRL on the order 
of 90 per cent 

As the name implies, regulating ballasts com- 
pensate for variations in input voltage. For this 
reason, an input voltage variation of plus or minus 
five per cent will normally cause no more than a 
one per cent change in lamp wattage and light 
output. 

Percentages of reduction in light output due to 
lumen depreciation of the source, horizontal posi- 
tion of the lamp, utilization of the fixture, and 
losses due to dirt are assumed to be identical to 
those figures used for reactor ballasted mereury 
luminaires. As shown in Fig. 8, under minimum 
conditions, the light utilized on the roadway has 
an efficiency of slightly under 18 lumens per watt. 
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Figure 5. Effects of ambient temperature and wind on 
light output of a four-lamp fluorescent luminaire using 
25-watt-per-foot lamps. 

lamps 


luminaire) of 25-watt-per-foot fluorescent 


is on the order of 62 lumens per watt. Fluorescent 
lamps of this type also have relatively long life, 
but are somewhat inferior in this respect to mer 
cury lamps. The present recommended economic 
life of 25-watt-per-foot fluorescent lamps is roughly 
half that of H-33 type mereury lamps 

The characteristic of fluorescent lamps not shared 
by mercury lamps is their extreme temperature 
sensitivity. Light output of fluorescent lamps varies 
widely with changes in ambient temperature. Be 
ause air movements affect the ambient temperature 
within a luminaire, wind, as well as ambient tem 
perature, affects the light output of most fluores 
cent luminaires. The effect of ambient temperature 
and wind on a typical street lighting fluorescent 
luminaire is shown in Fig. 5. The temperature at 
which peak light output oceurs and the shape of 
the curve are dependent upon the luminaire ther 
mal characteristics, lamp type, and ballast char 
acteristics 

The first fluorescent system to be discussed will 
be the one without ‘‘controlled spot cooling.’’ Re 
ferring to Fig. 5, approximately 46 per cent reduce 
tion in light output can occur on a warm night 
Under these conditions the input wattage to the 
luminaire will also be reduced to a lesser extent 
The net effect is an approximate 30 per cent reduc 
tion in lumens per watt due to ambient conditions 


Lumen ratings of fluorescent lamps are based on 


lamps operated horizontally. Therefore, it is not 


necessary to apply any factors for lamp position 
The lumen depreciation of 25-watt-per-foot fluores 
> 


cents amounts to about 33 per cent at the rated 


economic life of the lamp (see Fig. 4 
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Figure 6. Effects of ambient temperature and wind on 
light output of a four-lamp fluorescent luminaire using 


controlled spot cooling. 
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this reason only about three per cent of 


is lost due to a five per cent drop in applied 


Siu fluorescent lamps are large, linear light 


sources, good optical control is difficult. Consider 


ynily the light on the roadway surface the 


efficient of utilization for a typical fluorescent 


luminaire would be around 36 


words, a 64 


per cent In other 


per cent reduciivn factor should b 
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applied. Once again we will assume a 10 per cent 
reduction due to dirt. The net effect, as shown in 
Fig. 8, is that under minimum conditions, the light 
utilized on the pavement, divided by the input 
8.1 
lumens per watt. The figure of merit for a system 
131 

‘*Controlled spot cooled’’ fluorescent luminaires 
the 


are capable of maintaining a very small portion of 


watts to the luminaire, drops to a figure of 
of this type is 


available at present time contain devices that 
the bulb wall surface of the lamps at the tempera 
ture required for maximum light output from the 
lamps. It is a characteristic of fluorescent lamps 
that if a small spot on the lamp surface is main 
tained at this optimum temperature, the light out 
maintained nearly 


the effects of 


put of the entire lamp will be 
Fig 


ambient temperature and wind are minimized by 


at maximum 6 illustrates how 


the use of ‘‘controlled spot cooling.’’ A fluorescent 
system equipped with luminaires of this type would 
be subject to a reduction in light output of only 
conditions 


cent due to ambient 


20F with wind to 80F still 


about eight per 


through the range of 
air 


All 
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Figure 8. Comparison of efficiencies of street lighting 
systems. Unshaded areas represent lumens used on street 
at end of economic source life divided by input watts 
into luminaire. Values represent typical luminaires and 


will vary somewhat for various designs. 
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controlled spot cooling are identical to those listed 
for luminaires without this feature. When all these 
factors are applied, as shown in Fig. 8, the mini 
mum efficiency of placing lumens on the roadway 
amounts to slightly less than 11 lumens per watt 


¢ 


The ‘‘figure of merit’’ for a lighting system of this 
type Is 189 

Comparison of the lumens utilized on the road 
way per watt input to the luminaire ol the two 
fluorescent systems indicates that luminaires with 


ontrolled spot cooling are about 35 per cent moré 


efficient than those without this feature. If lumen 


sutput per luminaire rather than lumens per watt 
is considered, the luminaires with controlled spot 
cooling are about 50 per cent more efficient This 


point was mentioned to illustrate the 


fallacy of 
he efficiency figures quoted in this paper 
° 


is a basis for judging the over-all merit of one 


system against another The ‘‘figure of merit’’ 
defined in this paper and the relative efficiency data 
presented are only intended to show that improve 
ments in equipment design and cireuit planning 
ire needed if the full potentials of the high effi 
ieney light sources ars be used to maximum 


wivantage 


Conclusions 


The theoretical gains possible by the sae of high 
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md Sustems 


devised to reduce light output losses due to this 
stigma. The controlled spot cooled fluorescent lumi- 
naire is a marked improvement in this respect. 
There is still room for improvement in ballast de- 
sign. Lower losses within the ballasts and better 
Per Cent SRL faetors can contribute to greater 
utilization of the potential lumens available from 
gaseous discharge light sources 

In spite of the factors that tend to reduce the 
amount of light utilized on the roadway when 
gaseous discharge light sources are used, their high 
lumen output and superior luminous efficiency 
permits them to offer significant gains over iIncan 
descent systems. However, much higher gains are 
definitely possible and will be fully realized when 
everyone concerned with roadway lighting becomes 
aware of the shortcomings in his particular area 


and takes vigorous steps towards improvement 
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A.LA. File No. 


|.E.S.. LIGHTING DATA 


SHEET 


INSTALLATION AT LINCOLN AVENUE STORAGE GARAGE FOR CITY OF 
MILWAUKEE, 3921 WEST LINCOLN AVE., MILWAUKEE, WIS. 


Lighting a Garage Lubrication Area 


LIGHTING OBJECTIVE: To provide general and local lighting in the lubrication rack areas of a 


large garage 


GENERAL INFORMATION: The lubrication rack areas that are shown in the photograph above 


measure 18 feet in width by 30 feet in length, 


which contains several similar rack areas, 
has the following colors and reflectances for 
the major surfaces: ceiling, grey 15 per 


cent reflectance) ; walls, green (35 per cent 


reflectance ) ; and floor, concrete (20 per cent 


reflectance 


INSTALLATION: General illumination is pro 
vided by Holophane catalog No. 635 low bay, 
open-bottom, open-top, prismatic glass re 
flector units, each equipped with a 400-watt 
HiLB improved-color mercury lamp. Two 


at the side of 


of these units are mounted 
each rack area at truss height or at lubrica 
tion reel height, as is shown in Fig. 2. One 
unit is also mounted at truss height at the 
center of each end of the rack area 


Local lighting is provided by Holophane 


with a ceiling height of 18 feet 6 inches. This garage, 
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Lighting a Garage Lubrication Area (Continued) 


catalog No. U-818M prismatic glass lens units, each equipped with a 300-watt clear incandescent 
lamp. Eight of these units are mounted at the side of each rack area, as is illustrated in Fig. 2 


four facing into each lubrication area The prismatic glass lenses are installed to direct the 
light upward 


Initial illumination readings from both the general and local lighting were: 


Lighting designed by Bureau of Bridges and Public Buildings, City Hall, Milwaukee, 
Wis. Superintendent, George Ashton; assistant superintendent, Larry Hager. 
Designing electrical engineer, Norb. Langkammer. 


Lighting data submitted by Edward H. Grieb, District Manager, Holophane Co., and 
Jim Augustine, Lighting Consultant, Milwaukee, Wis., as an illustration of 
good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, mini- 
mum 100, may be ordered. 


Series XXVI 
4-61 





Light Transmitting Plastic Enclosure 
For Outdoor Lighting Equipment 


3 rHE FIELD of outdoor lighting, the 


major use of light transmitting plastic enclosures 


has been restricted to those luminaires whiel 1S 


a fluorescent lamp source. For simplicity, this type 


of enclosure shall be referred to as a clear plastic 


cover. Basically, these luminaires have been larg: 
bulky, units, paying only the slightest lip service 
to appearance details, with one or two exceptions 

Generally, these units use a clear plastic enclo 
sure, or globe, only for enclosing the lamp chamber 
insects, dirt, rain, or other con 


from entry of 


taminants. Only one known luminaire uses the 
clear plastic as a means of light control as well as 
a closure medium. This industry-wide choice of 
usage has been due mainly to the high cost attend 
ing the use of any other shape and the basic fact 
that if glass were used, the luminaire weight would 
be prohibitively great 

Until recently, there has been literally no use 
of clear plastic enclosures for luminaires other than 
those using fluorescent sources. Recently, however, 
there have been introduced two new clear plastic 
refractors designed specifically for mereury lamp 
one which is designed, in 


luminaires and 


source 
basic principle, for the incandescent source, al 
though it is marketed for use with both inecandes 
cent and mercury sources and is not truly an 
enclosing refractor 

These new uses of the clear plastic are different 
from those used in fluorescent luminaires in that 
they provide the optical control which should be 
highly 


light 


part of their function and are not just 


expensive covers which merely transmit 
These new clear plastic refractors indicate some 
basic dimensions inherent with each type and size 
of light source as compared to past practices using 
sources. Some of 
these dimensions are Table I. It is 
seen by this table that a particular type of lumi- 


naire source is de-rated in wattage or lumen rating 


glass enclosures and mercury 


indicated in 


when a clear plastic refractor is used instead of 
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By DONALD E. HUSBY 
MELVIN R. ANDERSON 


A comparison is drawn between the relative 
impact strengths of street lighting enclosures 
made of glass and plastic in an effort to point 
out the parameters within which application 
should be made. Using present materials as 
a guide, a pattern of usage is being estab- 
lished to justify further refinement and 
development of plastics for outdoor lighting. 


a glass refractor. This indicates one deficiency of 


present day materials insofar as outdoor, clear 


plastics, are concerned. 


Considering a few of the application require- 


ments of an enclosing media, factors such as 


vandalism, type of source, installation, maintenance 
practices and luminaire brightness must be con- 
sidered to determine the worthiness of clear plasties 


Many 


other industries for plasties are 


as an enclosing member claims made by 


tainting the pro- 
motion and acceptance of plastics in lighting ap- 
plications. For an area plagued with high van- 


dalism rates on glass refractors or globes. it is a 
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Figure I. Figure 2. 


natural tendeney to either consciously or subcon 
sciously wish, and oft times ask for plastic refrac 
tors, since plastic seemingly is unbreakable. In 
however, plastics do break True, some 


highet 


1 Some are near f * pract eal purposes 


resistances to bre akage 


as compared 
but are aterials applicabl 
lighting field 

purpose of this paper is not to delve into 
emistrv of these plastics but rather to furnish 
obtained from testing which most simulates 
outdoor luminaire 


physical treatment these 


' _ 
PnCLOSUTeS 


will receive in shipment, installation 
and prolonged servic This testing consisted of 
mnfiieting blows on the test specimens at specific 
vulnerable surfaces and angles. Since a glass media 
past and present day enclosure with which 
very familiar, our tests ised glass speci 
a control medium to relate the data ob 
imens 


the plast le spec 


Test Procedure and Apparatus 


Fig. 1 shows the impact test stand which was 


adapted to this test procedur It consists essen 
tially of a ten foot length of pipe through whiel 
a known weight may be dropped upon a test spec 
men at various known heights. The variable test 
positions used are indicated by side views of this 
diagram; that of flat panel specimens, refractor 
shapes which are subjected to impact at a 15-degree 


angle. One factor not considered in the determina 
tion of impact strengths was that of internal fric 
tion between the weighted pellet and the insid 
the pipe as it drops through the test distance 

all tests were performe n the same basis 


tor IS considered ee hal Since we are 


or Laahtina 


TEST PANELS 
METHYLMETHACRYLATE MATERIAL A 
VS BOROSILICATE GLASS 


TEST PANELS 
ME THYLMETHACRYLATE MATERIALS” 


Comparison of resistance of glass and plastic media to impact. 


endeavoring to show here the relative values be 
tween glass and plastic 

The flat panels tested were approximately 4 by 
6 inches and were clamped midway across a span 
of 334 inches on wood blocks These panels were 
prismatic in detail having a minimum cross section 
of 14-inch and a maximum of 14-inch over-all 
materials were investigated, two of 
different 


methacrylate, the third a poly carbonate material 


Three plastic 
which wert compoundings of methyl 
plus one borosilicate glass material 

The test was arranged such that the test weight 
In each case, 


struck the center of the test panel 


the test was started at 16.5 inches with each 
successive impact being from a height greater by 
successive six-inch increments until failure of the 
specimen was observed 

Investigation was made to determine the fati 
guing effect of repetitive impacts at successively 
greater heights by determining a basic height at 
which failure might occur and impressing the pellet 
The differ 


ence was found to be small and for practical pur 


from that he ight onto a new test panel 


poses, Insignificant 

These test panels shown in comparison in Fig. 2 
would indicate, generally, that the plastic media 
surpasses glass as a resistant material to impact 
breakage. It appears that either acrylic material 
has a minimum impact value which is equal to the 
maximum value found for borosilicate glass panels 
or on an average basis, approximately 2.1 to 2.3 
times as resistant to breakage as glass. The poly 
carbonate panels showed no damage at 5 ft-lb im 
pact or in excess of 13 times the impact strength 
of borosilicate glass. These comparisons are real 


and valid for flat panels. These are also very 
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Figure 3. Impact comparisons be- 
tween glass and plastic molded re- 
fractors. Direction of impact is 
perpendicular to opening of refrac- 


tor flange. 
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TEST REFRACTORS 
SHAPE 'B REFRACTOR, BOROSILICATE 
GLASS 


common comparisons and can be expanded to cover 
nearly any application using a plastic material as 
compared to glass. 

In comparing the strengths of aerylic and glass 
as molded, usable shapes, we used refractors which 
are duplicates, physically and optically, for impact 
testing. This allowed direct comparison between 
acrylic and borosilicate glass in actual pieces which 
are currently in use, and will give valid data as 
to impact resistances of the two materials. First, 
this comparison was made, taking as a particularly 
vulnerable direction of impact, that direction which 
is perpendicular to the opening of the refractor 
flange or normal to the axis of the refractor. Sine: 
all modern refractors are gasketed, we provided 
like support, for even under impact the refractor 
in use has this eushion. The impact comparisons 
are shown in Fig. 3. As can be seen, two sets of 
data are included for the acrylic refractors. A set 


of values is shown for the point at which the 


IMPACT AT 45° 
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BOROSILICATE GLASS 
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Figure 4. Impact comparisons be- 


tween glass and plastic molded re- 


MAXIMUM 2.969 FT-LBS._.| 


TEST REFRACTORS 
SHAPE 'B’REFRACTOR, — MOLDED 
METHYLMETHACRYLATE 


acrylic refractor first cracked, since really this is 
where the refractor first exhibited ‘‘ breakage.’’ 

A second set of values indicates the higher levels 
of impact where the refractor was actually pierced 
i.e., a hole was produced by impact In this set 
of values, the strength of acrylic does not compare 
so favorably as it had previously in the flat panels. 
Noteworthy, however, is the fact that when the 
glass refractors broke, they shattered, whereas the 
acrylic refractors were not destroyed even when 
holes were punched through them. The usefulness 
of acrylic refractors does not end when the re- 
fractors break 

When this comparison is made again, as shown 
in Fig. 4, but providing an impulse at 45 degrees 
to the refractor axis, another set of values becomes 
evident. The evidence still indicates an apparent 
superiority of borosilicate glass over acrylic so far 
as breakage itself is concerned, but in this area, 


the margin is reduced and the fact remains as to 
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Figure 5. 


how these two materials break and their usefulness 
afterward 

Product design contributes greatly to the in 
herent impact strength of an enclosing refractor, 
as shown in Fig. 5. This comparison is made using 
two refractors of identical material, but completely 


dissimilar shapes. It becomes apparent that tl 


T 
designer must pay some attention to the structural 
shape as well as the choice of material wehn design 
ing transmitting enclosures for outdoor lighting 
This comparison is shown, not to prove a point so 
far as material is concerned, but only to point out 
that a material cannot be penalized merely becaus: 


weak structural design 


Figure 6. 


covers which are fabricated by dissimilar methods 
Fig. 6a represents a plastic cover which is an ex 
truded shape, of clear acrylic, .125 thick, and cut 
off to length. The end closures are made by cement- 
ing on injection molded acrylic end caps. Fig. 6b 
represents a plastic cover which is one complete 
integral shape formed from east aecrylie sheet by 
the vacuum assist method over a male form. ( Aver 
age thickness of .125 The edge flange is then 
cut to size by saying off the excess. 

The impact blows on this test were directed 
against the bottom surface with three points being 
tested along the length. It is significant to note 


that an area such as the center, where the plastic 


Fig. 6 presents a further comparison of the has the greatest flexure, is also the point of greater 


relative impact strengths of two 6-foot plastic resistance to initial cracking and subsequent break 
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age. The two ends present a more rigir member and 
fail This of 


plastic is an important point to consider in lumi 


at lower values. flexural property 
naire design and application. 

It is interesting to note the favorable comparison 
the 


are 


of resistance to impact between two covers 


Although the 


the ultimate physical properties are comparable 


fabrication method dissimilar, 

Plastic or glass breakage often can be related to 
some prior inflicted scratch or marring of the sur 
Fig. 7 shows, graphically, the results of tests 
made by Rohm and Haas on the ‘‘ notch sensitivity”’ 
fact, 
of a few thousandths 


face 


of acrylic significant shown in 


panels. <A 
Fig. 7, shows that a ‘‘notch’’ 
in depth very appreciably reduces the foot-pound 
force required to initiate breakage. Glass refractors 
and shapes are also notch sensitive, which may 


reduce breaking strength as much as 75 per cent 
corresponding to less than a 10-mil notch depth in 
Plexiglas 

It is extremely important that luminaire enclo 


handled 


installation 


sures, whether plastic or glass, be with 


care in storage, transportation, and 
maintenance to eliminate scratches or other surface 
abrasion which is the greatest contributing factor 
toward ultimate failure. 


Closely related to the impact strength of methl 


methacrylate is the effect of temperature, accord- 
ing to popular belief. Common belief has it that at 
all 


become 


therefore, also 


brittle 


low temperatures plastics 


methylmethaerylate very and at 


elevated temperatures they become more and more 


resistant to impact brakage. This theory does not 


apply to all plastics as indicated in Fig. 8, prepared 


by the Rohm & Haas Company, which shows prac- 
tically no change in impact strength over a wide 
range of temperatures for acrylics. No detrimental 
characteristic is produced in acrylic by use in low 
temperature outdoor lighting areas as a whole 

It must be concluded that, since aerylic enclo- 
sures or refractors are not truly unbreakable nor 
appreciably less susceptible to breakage than glass 
refractors at be 


based on their stability during thermal shock con- 


this time, their worthiness must 


ditions and the fact that when breakage does occur, 
they do not shatter, but usually remain effective, 


whole and usable. This material then serves a great 


need today and with its increasing acceptance 


appears to be the beginning of a plastic era in 


outdoor lighting, particularly in view of the ad- 


vancements made recently in the development of 
high temperature, extremely high strength, and 
economical plastics which appear capable of being 


refined to clear, high transmission materials 


DISCUSSION 


Wi The of plasties in 


makes this paper very timely. I 


LIAMS growing acrylic 


use 


vhting that 


~ igres 


closures, be they plastic, should be 


glass or 


that there is a tendency to 


is true 


thstand any degree of reless 


on molded aerylic refractors, 


comparison to test history our 


d with 
to 


7 ’ 
»eCAUSE 


the 


molded 


ask the 


parts 


like authors 


giass re eto s, molded plastic refrac 


the same maximum and 


refracto 


thicknesses 


ipact tests on the molded acryli 


this test work involve a samples 


My 


experience it 


great many 
for raising this 


that 


fron production run? reason 


that from has been found in 


question is 
ts having considerable varia 
hand, the 
stabilized, 


the 


experimental run may give par 


tion in physical properties. On the other ifter 


injection molding conditions have been such as 


would be the ease on a run, parts pro 


large 
and 
of 


production 
uniform physical 


the 


duced w have 
M 


optimum properties, 


ntion was mad reduction in strength of 


and an ex 


10 


regarding 


meth methacrylate due to notch sensitivity 


sited of a 75 per cent reduction by a notch mils 


Do the 


nsitivity 


ample 


in depth authors have comparable data 


the notch s« of glass 


*Rohm & Haas Co., Plastic Department, Philadelphia, Pa 
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several outdoor plastic refractors recently 


H. A 


introduced 


* The 


for 


ODLI 


mereury and incandescent sources make it 


the 
ad 


this applheation 


that the public in general, and particularly 


essential 


people in the lighting profession, be informed as to the 


vantages and disadvantages of plastic for 
The 


ing 


iuthors’ tests provide some interesting and enlighten 


facts. 


The new plastic refractors are made of methymethacrylate 


commonly called acrylic), the best material presently avail 


ible. Our utopian aim for a plastic is to have it as trans 


acrylic is and as tough as steel 


like a 


exists, of 


parent as glass which 
In 
No 


out that acrylic does have 


other words. we would transparent stainless steel 


such material course, but authors point 


as crystal 


make it 


such 


that 


some prope rties, 


clarity, light weight, and breakage resistance, 


compare favorably with glass for many sets of conditions. 


Unfortunately, however, when too much heat is applied to 


Table I 


borosilicate 


For this indicates, a 
400 


be derated 


melts reason, as 


acrylic it 


luminaire rated at watts with a glass re 


fractor must to 250 watts when a plastic refrac 


tor of identical size and shape is used. Similarly, a 250 


watt glass refractor unit becomes a 175-watt unit in plastic. 


The newer polycarbonates show promise of being the an 


swer to the problem of standing as much heat as glass and 


at the same time being highly impact resistant; unfortu 


the optical transmission is not yet good enough for 
In the at 


of acrylic. 


nately, 


use as a refractor material. addition, cost is, 


present, 91 to 3 times that 


*Holophane Ce Ine Newark, Ohio 
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shows the re t ( flat panels 


ve made impact using a two 


pound pellet and they i results of Fig rather 


osely However, when } s were static loaded, we 


glass about strong s 


plasti \ test 


pellet f bet ween 


results 


loading small 


two pound 
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hors seem ) ‘ tl he i cl' f 
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plasti does not 
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end its damage It appears 


gwument could 0 | ) ‘ ighter 


luring the iti i ‘ ind subsequent 


gs It would } whether mainte 


companies are i} i to account 


here ire two ¢ 


extreme! 


much like the utopian material. We believe that we have 


shown a little of what must be considered common fact 


ibout plastic 

The 
molded 
Here the 
If the 


materials 


impact data shown does illustrate low values for 


aerylic refractors 


as compared to glass refractors. 
taken 


same 


must be 
had the 


mum wall thicknesses as their counterparts in glass, the cost 


consideration to end usable shapes. 


acrylic refractors minimum and maxi 


per unit 


After 


plastic would be much too high for practical use, 


ill, the ba ri per pound of the two materials is 
quite different 


One of the advantages of 


L te 


sectioned prod 


plastics, as compare 


that it ean be molded into thinner wall 


icts. As pointed out in the paper, acrylic has many definite 


ulvantages of application if proper limitations be recog 


nized. Of the present-day materials, only acrylic can do as 


much in fulfilling the complete set of requirements imposed 


the outdo 


The qu 
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Private Airplane Hangar 


National Distillers & Chemi 
hangar at Teterboro Airport, 
boro, N. J., is lighted by 
twin 


al Corp. 

Teter- 
10 rows of 
prismatic reflector mercury lu- 
minaires, four twin units per row. 
Fixtures are equipped with 400-watt 
H33-1-GL/C improved-color fluorescent 
mercury lamps and two-lamp constant- 
Mounting is on 20- 
foot centers at a height of 30 feet. 


Maintained lighting level averages 45 


wattage ballasts. 


footeandles on the work plane which 
the floor, 
from landing gear to vertical stabilizer 
High reflectance of floor 


extends 25 feet up from 
of plane. 
assures adequate lighting for repairs 
and 


servicing on underside of wing, 


without the need for any supplemen- 
tary illumination. 
Lighting designed by Frank Merlino, 


John C. Morris Co., Jersey City, N. J. 
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Roadway Brightness and Illumination 
As Related to Luminaire Distributions 


Mee STREET LIGHTING engineers have 


probably heard a number of expressions of the 
need for adequate pavement brightness data from 
which a standard might be developed for lighting 
or ‘‘brightening’’) of roadways. The authors 
were made quite aware of the widespread interest 
in this when a previous paper’ recommended that 
horizontal footeandles together with uniformity of 
horizontal footeandles be used as the most practi 
eal single criterion because of the ease of caleulat 
ing results on horizontal road surfaces 

Many expressed their opinion then, and others 
later, that classifications for roadway lighting 


should be 


roadway : 


based solely on brightness values of the 
on the apparent assumption that we se¢ 
by brightness and not by illumination. Some even 
believe the footeandle to be hopelessly outmoded 
and feel 


way lighting system should be abandoned entirely 


that this standard for specifying a road 


The purpose of this paper 1s to diseuss both foot 
eandles and footlamberts as related to the problem 
of proper roadway lighting. There is no intent to 
prove an incompability of one criteria with the 
other. Instead, it is hoped the paper will disclosé 
some additional facts about the many complex re 
lationships between illumination, road brightness 
and distribution of light flux from the luminaires 
in roadway lighting systems 

There is, of course, a definite relationship be 
tween footlamberts brightness and footeandles il 
lumination because, before a surface can appear 
bright (by reflected flux), there must have been 
light flux directed to the surface. Evaluating these 
relationships is by no means a new problem. It was 
so well stated back in 1914 by Dr. C. H. Sharp, in 
a discussion? of a paper by Dr. H. Ives, that it 
bears repeating here: ‘‘It should be emphasized 
that brightness data and illumination data cannot 
be made to replace each other. They ca nonly sup- 
plement each other. The illumination data show 
only the light flux received and give, only by im 
plication or interpretation, an idea of how bright 

resented at the Natonal Technical Conference of the 
sting Engineering Society, September 11-16, 1960. Pitts 
Pa AuTHors: Holopl Co Ine Newark, Ohio 
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Roadway Brightness and Illumivation 


By ARTHUR W. FOWLE 
RICHARD L. KAERCHER 


Instead of specifying only light/brightness 
values for roadway lighting, the authors pro- 
pose the development of application charts to 
be derived from a series of system data for 
pavement brightness, obstacle brightness, 
veiling brightness and illumination values, 
plotted vs. varying street width and spacing 
conditions to enable the over-all quality of 
the installation to be judged. 


the surfaces receiving it appear. Brightness data, 
on the other hand, show how actual natural objects 
look in a given case and do not show how much 
illumination has been required to produce the ob 
served effect 

Pr rhaps little more than this needs to be said, 
except there is still the question—in what manner 
does the distribution of light flux directed to the 
roadway influence the roadway brightness, and how 
might this brightness data be used for specifying 
roadway conditions once it becomes available? 
Proposals have been made simply to substitute an 
average footlamberts brightness value in place of 
an average horizontal footecandle value, based on 
a well selected multiplying factor, that would con 
vert one to the other. One example of where this 
has been done is in the ‘‘ Recommendation on Pub 
lie Lighting’’ prepared by the Netherlands Foun 
dation on Illumination.’ In these recommendations 
an average factor was developed and when con 
verted to our system of units becomes a Footlam 
bert/Footeandle factor of 0.217. This is based on 
the results of a large number of measurements of 
illumination and brightness of several systems with 
customary dry road surfaces used in the Nether 
lands. The type of luminaire used was fairly uni 
form with respect to light distribution, generally 
being a ‘‘cut-off’’ type. It was felt that an average 
conversion factor was justified for this purpose, at 
least for important traffic routes where this type 
of luminaire is used. 

A similar factor could be developed here by tak- 
ing many types of systems and averaging the ratios 
of Footlamberts/Footeandles for each system. The 
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facilities for making measure 
in the Netherlands, but did 


calculation 


authors did not have 
ments, as was done 
investigate this relationship using the 
different 


distributions To obtain 


method tor several types of lighting 


systems and light these 


data many point by point calculations of individ 
ial brightness values contributed by all significant 


The 


using the Reid 


luminaires in the system were required 
brightness values were calculated 
Channon pavement reflectance data,* the only com 
The eve 


respect to the 


plete data available at this time level 


height and observer with 


position 
pavement brightness location was similar to that 
shown in Fig. 1 except for a variety of system ar 


The 


sults obtained for each type of luminaire, lamp and 


rangements over-all average brightness re 
with the resultant 


Table I. The 


Footlamberts/ Average 


system combination, together 


average footecandles are shown in 
ee mputed Ratio of Averag 
Foot indles is also shown for each case 

Footeandle 


The average of all of the Footlambert 


factors for the first 17 systems is 0.285. This figure 


is a weighted average which is dependent upon the 
number of different types of systems used in mak- 
ing a table of this typ Nevertheless, there seems 
to be a relationship between road brightness and 
could lead to the 


premise that a brightness value could be substituted 


road illumination that easily 


for the average horizontal footeandle value now 


used in roadway lighting practice 


The range of Footlambert/Footeandle factors 


for the examples used are as much as 3 to 1 between 


the lowest and the highest value. There is a reason 


for this. In order to explain this variation it is 


necessarv to examine the various components that 
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Figure 1. Layout of roadway lighting systems No. 18 


through 29 showing observer position with respect to 
This 


brightness location and contributing luminaires. 


220) Roadway Bright 


ess and Illumination 


affect the relationship between brightness and il- 
lumination. These data differ from that obtained 
by the Netherlands study in that there is a wide 
line 
The 
range is from quite ‘‘low vertical angle’’ to ‘‘high 
Table I 


that the low angle type of distribution generally 


range of vertical distributions involved, in 


with the general practice in this country 


vertical angle’’ distributions indicates 
seems to produce the smallest ratio factor or the 
smallest average footlamberts brightness per aver- 
age horizontal footecandle. On the other hand, the 


high 


largest ratio of average footlamberts per average 


angle distributions generally produce the 


horizontal footeandles. This is the result that might 
be expected on the basis that the higher emission 
angle light flux is worth more in producing pave- 
ment brightness than flux at lower emission angles, 
all other things being equal 

This relationship was further explored in a spe- 
cial study in systems 18 through 29. Both pendant 


incandescent and horizontal mereury luminaires 


tested with different 
different 


were light center settings to 


produce vertical angles of maximum 


eandlepower. The average illumination level low- 


ered slightly as the vertical angle raised but, at the 


same time, the average roadway brightness in- 


ereased. The resulting Footlamberts/Footeandles 


ratio factor increased as the vertical angle in- 


creased. This same relationship held for both types 
of luminaires and two different spacing conditions 

If this were a direct relationship in all cases it 
might be 
tribution 
‘*high’’ and 


possible to class the different light dis 


patterns into some **low,”’ 


type of 
‘*medium’’ category, with an appro- 


priate multiplying factor applying for each one. 


layout also refers to contrast data computed for Figs. 2, 
3 and 4, showing object station in relation to observer 
and pavement brightness location. 
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TABLE I—Average Herizontal Illumination and Pavement Brightness Results from Several Lamp and Luminaire 


Combinations and Different Roadway Lighting Systems. 


Vertical 
Angle of 
Maximum 
Spacing Candlepower 


System No. Luminaire and Lamp 


Sma osed 


imen 
Hor 

Watt Me 

‘ Horizonta 
175-Watt Mere 
Asymme 
2500-Lumen Filamen 
Radial W 


Open 


n Filame 


With such factors available, it would be possible 


to determine, quickly, the average footcandles need 
the 


brightness condition when the type of vertical dis- 


ed to produce required average pavement 


However, this is not the only 
foot 


tribution is known. 
modifying influence on the relationship of 
lamberts to footeandles 

There is also the complex situation by which 
light flux at different vertical angles produces vary 
ing amounts of roadway brightness. A given light 
one have considerably 


case 


distribution in 
more light flux in one vertical zone than another 


may 


light distribution, although both may have maxi- 
mum candlepower at the same vertical angle and 
even the value of maximum candlepower might be 


the same 
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Horizontal 
Ilumination 


Roadway Brightness and Illumination 


Average 
Pavement 
Brightness 
fe fL 


Average 


Uniformity 
Footlamberts 


Uniformity 
Footcandles 


Ratio 
fL/fe 


The distribution with greater flux content at the 


higher vertical angles, with all other zones being 
equal, will produce greater pavement brightness 
average. On the other hand, a distribution with 
equal flux content in the upper zones but greater 
flux in the lower zone will also produce greater 
average brightness. 

Another modification comes from different types 
of pavement surfaces used, some more diffuse than 
others. The diffuse surfaces are not as responsive 
to high angle light flux as the more specular sur- 
faces. The paper by Ruff and Lambert’ presents 
a wide variety of pavement reflection factors for 
different The 


high angle appears to 


pavement surfaces. sensitivity to 


illumination have a range 


of almost 100 to 1 at near grazing angles, that is, 
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TABLE Il—Typical Pendant Filament Luminaire, IES Type Il, With 6000-Lumen Street Series Lamp, 140-Foot 


Staggered Spacing. Data from Systems 18, 19 and 20, For One Longitudinal Roadway Line. 


Medium Angle 73 Degrees High Angle 77!/, Degrees 
Cc’ B B, Cc’ 


Low Angle 66 Degrees 
Station B B C . B B. 


the factor increased as the spacing increased ; in 


will produce 100 times 
There was not 


the most responsive types 
more brightness per footcandle than the least re other cases the reverse was true. 
sponsive types. On the other hand, at that point enough statistical data here to come to any conclu 
re the lower emission angles sion except that it is probably a minor influence 


on the pavement whe 
are effective, the reverse is true, and the diffuse type on the ratio factor 
brightness per horizontal If all of the constituents of the relation 


pavement produces more 
footeandle than the more specular pavement ship between candlepower distribution, roadway 
Since the average Footlamberts/Footeandles fac- brightness and average horizontal footeandles are 
tor is obtained by averaging several points on a considered, it becomes too complex to define and 


therefore difficult to give exact meaning to a single 


f which receives illumination from 
It might eventually be possible to 


roadway each of 
different angles, the low, medium and high angle ratio factor 
distributions will produce a different range of re establish a category for all influencing elements and 


sults on different pavements. Also, the variable develop, by an enormous amount of calculations, a 


amounts of light flux above and below maximum, ratio factor applying to each case. However, this 
with different luminaire and lamp combinations, ratio factor would still simply be a means of trans- 
will further contribute to widening the range of ferring an average roadway horizontal illumina 
Footlamberts/Footeandles factors tion value to an average roadway brightness value 

Spacing of luminaires and other parts of the sys or vice versa 
tem geometry will also influence the Footlamberts Up to this point the discussion has been confined 
Footcandles ratio factor. For example, ratio values to the relationships between pavement brightness 
were computed at different spacing conditions for and horizontal illumination. Neither of these will 
provide a means of determining the seeability in 


some of the distributions ln Table I In some Cases 


Typical Pendant Filament Luminaire, IES Type Ul, with 6000-Lumen Street Series Lamp, 180-Foot 


Data from Systems No. 21, 22 and 23, For One Longitudinal Roadway Line. 


TABLE Ill 


Staggered Spacing. 


Low Angle 66 Degrees Medium Angle 73 Degrees High Angle 77!/2 Degrees 
B B, C’ B, B. Cc’ 


Station 
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TABLE I1V—Typical Horizontal Mercury Luminaire, IES Type II, with 400-Watt HILLS (E-H1) Clear Mercury Lamp, 
140-Foot Staggered Spacing. Data from Systems No. 24, 25 and 26, For One Longitudinal Roadway Line. 


Low Angle 69 Degrees 
Station 2 , ; ; B, 


a roadway lighting system since seeing is a matter 


These 


» compute the ability of the 


of brightness contrasts are, however, part 
of the data needed t 
system to reveal an object in contrast with its pave 
ment background. In order to further study the 
relationships of pavement brightness and illumina 
of 
pavement was computed for 


29 listed in Table I, 


tion, the apparent contrast, C’ an object sil 


houetted against the 
all of the systems 18 through 
B B 
B B 


Pavement 


using the formula 


B, Brightness, in footlam- 
berts, behind the object 
Brightness of a standard test ob 
ject, in footlamberts, having a re 
flection factor of eight per cent 
brightness, in 


Disability veiling 


footlamberts from luminaires 


only 
The object was set up as shown in Fig. 1 and 


moved down the roadway in 20 foot steps Object 


Medium Angle 


74 Degrees High Angle 77 Degrees 


B, Cc 


multiplying the 
All 


resultant con- 


brightness, Bo, was obtained by 


vertical footeandles. E by eight per cent 


brightness values, together with the 


the footeandle 


horizontal 
1 are tabulated 


trasts, C’, and related 


values along the line shown in Fig 
in Tables II through V 

Three ty pical sets of these data have been plotted 
a low, 
medium and high angle vertical distribution. There 


The highs 


in Figs. 2, 3 and 4, showing the results of 


are some interesting relationships here 


and lows of C’ do not necessarily follow those of 


brightness. B,. all the way through the 


pavement 
system. In fact, the relation of E» and C’ seems to 
be Actually C’ 
differences between B, and B. rather than B, alone. 
There is no definite 
and B, and 
the other brightnesses are not directly related to 
all of to obtain a 


important and meaningful factor, C’ 


somewhat closer is related to the 


B, is directly proportional to E 


conclusion to be drawn except that & 


each other, but them are used 


more 
introduced to 


has not been 


effective 


value 
of 


This contrast 


represent a measure visibility or visi- 


TABLE V—tTypical Horizontal Mercury Luminaire, IES Type III, with 400-Watt HILS (E-H1) Clear Mercury Lamp, 


180-Foot Staggered Spacing. Data from Systems No. 27 


Low Angle 69 Degrees 


Station B B Cc 


8.16/1 
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9 


ais & 


Medium Angle 74 Degrees 
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8 and 29, For One Longitudinal Roadway Line. 


High Angle 77 Degrees 
Cc’ , B C’ 
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Figure 2. Pavement brightness, object brightness dis- 
ability veiling brightness, vertical and horizontal illumi- 


nation and contrast computed for different positions 
Data are 


140- 


along one driving lane as illustrated in Fig. 1. 


from System No, 24, horizontal 400-watt mercury, 


foot spacing, low-angle distribution. 


bility distance because there is no indication of an 


obstacle size, exposure time, motion or any other 


extenuating factors that might apply in determin 


ing ‘‘visibility’’ by one means or another. It is, 


however, felt to be a value that relates the poten 


tial ability of one system with another in revealing 


the presences of an object on the roadway Further 


more, the task of caleulating these contrast values 


is perfectly straightforward, although time consum 
ing, if the system design, light distribution and 
pavement characteristics are known 


If the 


highe r than 


object reflection factor were to be much 


eight per cent, for example, on the 


order of 2O or 30 per cent, and the object were 


larga enough to protrude above the horizon, it 


would not be seen in contrast against the pavement 
b it 
building fronts, ete 


factor would be of little 


against some darker surround such as sky, 
Here the pavement reflection 
value. The important data 


would be vertical footeandles on the object at some 
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Figure 3. Pavement brightness, object brightness, disa- 
bility veiling brightness, vertical and horzontal illumi- 
nation and contrast computed for different positions 
along one driving lane as illustrated in Fig. 1. Data 
are from System No. 25, horizontal 400-watt mercury, 
140-foot spacing, medium angle distribution. 


distance above the road surface and brightness of 
the surround 

No one can yet establish a particular condition 
of seeability or road brightness and determine the 
luminaire, lamp and system design necessary to 
obtain it. It is possible, however, to determine a 


horizontal footeandle level, and select conditions 
to produce a given uniformity ratio of illumination. 
While this is no guarantee of the seeability of a 
system, neither is any other illumination or bright- 
ness factor. They must all be considered together 
and carefully examined in relation to one another. 
The horizontal footeandle is the one element that 
ean be readily computed and related to, or from, 
the horizontal geometry of the roadway lighting 
system. The quality aspects and refinements of a 
lighting system can be judged by examining the 
level and uniformity of illumination, as well as 
brightness of the roadway, level of veiling glare, 
ete. No one factor alone will give the true answer. 
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Figure 4. Pavement brightness, object brightness, disa- 
bility veiling brightness, vertical and horizontal illumi- 
nation and contrast computed for different positions 
Data are 


140- 


along one driving lane as illustrated in Fig. 1. 
from System No. 26, horizontal 400-watt mercury, 


foot spacing, high angle distribution. 


If a factor were to be 


used in luminaire and system design, it would be 


Footlambert /Footeandle 
necessary To explore all possible relationships to 
determine the effect 
This would be a highly impractical solution, since 


each has on this ratio factor 


the end result would still be only a multiplying 
factor between footcandles and footlamberts 
Instead, it is suggested that a series of system 
data be developed for pavement brightness values 
and illumination values both near the road surface 
and at some height above the roadway from which 
obstacle brightnesses and veiling brightness can be 
calculated. These could be computed and plotted 
for varying spacing and street width conditions in 
the form of an application guide similar to that 
now used for footeandle level and uniformity ratio 
charts (Fig. 5). These are now used to relate differ- 
ent items of equipment, or light distributions and 
horizontal footeandles 


system designs to average 


and uniformity of illumination. 
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It is believed similar information on brightness 
data would be very helpful in assisting the appli- 
cation engineer in selecting various types of lumin- 
aires and light distributions for other system effects 
than horizontal illumination. Knowing, for ex- 
ample, that a particular kind of low angle or high 
angle distribution would produce different average 
brightness system horizontal 


levels of road 


footeandle, the application engineer could apply 


per 


this knowledge of the equipment accordingly 

If the application engineer is more concerned 
with higher levels of vertical illumination than 
with pavement brightness levels, then perhaps a 
different type of light distribution should be used. 
If he is in disability 


brightness 


concerned with reduction 


veiling which will also improve the 


comfort aspect then the proper eut-oft type dis- 


tributions would have to be considered. These, in 
turn, would have to be evaluated along with the 


other aspects of pavement brightness and vertical 


footeandles 
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Figure 5. Average footcandle and uniformity ratio 


curves. These are plots of the illumination and uni- 
formity ratio values computed for each spacing condi- 
tion for a given system design. Data for several street 
widths can be plotted on one chart or, as in this case, 
data are shown for low, medium and high vertical angle 
distributions and width. 
These curves are for the system represented by Figs. 2, 


3 and 4. 


using same luminaire street 


Roadway Brightness and Illumination—Fowle-Kaercher 





The number of computations necessary for pre lead the way to the ultimate criterion of designing 


paring such data explain, to some extent, why it the lighting system according to the effect a par- 


has not been done before, but it is hoped this paper ticular ‘.ght distribution will have on the ability to 

will show in a small way the value of eventually see under that system 

going further in this field. Obtaining such informa 
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once obtained the data and charts can be used 
many times by design and application engineers : 
[It would enable a comparison of the use of differ o 183 (1914 
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ent light distributions in different system arrange 
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its from the standpoint of, not only resultant ‘ ' ' 
. sactions ina 1 ering Societ Vol 


iety 
zontal footeandles and footeandle uniformity, 
: . ative Importance of 
also pavement brightness and its uniformity, . } ontrollin chting Performance,” RLP 
: . 3 Laboratories ; LAc Rugby. England 
al illumination and its iniflormity and SVS ; Lighting Handbook ire dition i4 


nation 


eiling brightness. This may further help to 


DISCUSSION 


inder street that the iller ineandes¢ent lamp provides better visibility 
lings than in the dium and high-angle distribution categories, in 
en consid ismuch as the average contrast for the smaller lamps is 
pavement numerically higher. This same inconsistency is exhibited in 

d seem in Tables III and V 
More than ever it seems to me that before we can specify 
iverage pavement brightness or use it for further investiga 
ement tions such as those in this paper, the IES Roadway Lighting 
excel Committee ought to define it in a significant manner. The 
brightness driver requires good visibility all over the roadway at every 
zero instant, and until we get udequate method for comput 
ing average brightness we will not be able to evaluate it 

satisfactorily 

Since the iuthors had already caleulated pavement 
brightness, obstacle brightness and veiling brightnesses, all 
of which are essential to the Reid-Chanon method of com 
puting relative visibility, it might be interesting to show a 
comparison of this method and the contrast method Fig. A 
of this discussion shows the contrasts for the medium-angle 
luminaires in Tables II and IV, and also the Reid-Chanon 
visibility ratings for these systems. The contrast method 
shows the 600-lumen system and 20,000-lumen system to be 


virtually identical, whereas the Reid-Chanon rating seems 


Figure A (Wall discussion). 
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We have no objection to his feeling on the matter of 

‘*per cent contrast’’ and will be willing to accept another 
ibel if it will help to give the true impression. 

Mr. Keek’s points for consideration are excellent. While 

yf contrast values can be great or may be based 

on various kinds of targets either flat or rea ie three 

limensional types—we feel that the low reflection factor 

ised herein for purposes of illustration, general 


minimum condition 


types, whether viewed 


ent background or a lighter or dar} 
horizon, will generally produce 
the object more easily seer henee 
s safer for general computations 
Mr ‘ nentioned many factors beyond the inten 
this paper is dissertation is of interest and we are 
igreement l aL V if seeing factor rating 
rhe amou ’ of visibility, and the measure of 
the observer. is dependent 
ghtne sses in the e 
is major yy 
‘ ght, it fo 
required 
visibility le 
is one brightn 
the entire prol 
sole eriterion of 
guilty of spre 
ire the foot and can 
roadway brightness and 
complex be represented 
‘ooteandles and footlamberts 
the paper, because you ear 
other. Footlambert 
dent candlepower 


Ww 


Distribution Pr 
No. 12 (Decer 
iator,”” a report 
March 3-4, 1958 


Caleulations of Disab 


ions of the Ilwminatin 


Roadway Bri ss a llumination—Fowle-Kaercher LLUMINATING ENGINEERING 





|.E.S. LIGHTING DATA SHEET 


31 


A.LA. File No. 


INSTALLATION AT SIEBKE AND HOYT CO., 225 2ND AVE. S.E., 
CEDAR RAPIDS, IOWA 


Lighting a Jewelry Store 


LIGHTING OBJECTIVE: To provide an attractive, inviting environment for display, appraisal and 


sales In a Jewelry store 


GENERAL INFORMATION: Glassware, silverware and jewelry are sold in the portion of Siebke 
and Hoyt Co. shown in the above photograph and in Fig. 2. This area measures 13 feet between 
side wall display cases and 48 feet in length The ceiling height is 10 feet 6 inches. Colors and 


reflectances of the major store surfaces are 


INSTALLATION: General lighting is provided by two 41-foot fluorescent coves, each equipped with 
two rows of ten 40-watt T-12 cool white rapid-start lamps in single-lamp channels located as 
shown in Fig. 2. These coves are located 7 feet above the floor. 

Supplementary lighting is provided at counter locations by 16 Gotham catalog No. 573 
recessed downlights located as shown in Fig. 2. Each unit is equipped with a 150-watt PAR-38 
flood lamp. Units are controlled by switches in the base of each floor case. 

Additional general and supplementary lighting is provided by the following: four Holophane 
catalog No. F1570 units, each equipped with a 300-watt PS-30 incandescent lamp; seven Holo- 
phane catalog No. F1560 units, each equipped with a 150-watt A-23 incandescent lamp; and two 
Swivelier catalog No. 1807 units, each equipped with a 150-watt PAR-38 flood lamp. The location 
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Lighting a Jewelry Store (Continued) 





of these units is also shown in Fig. 2. In addition, the floor cases are equipped with Garcy catalog 


No. 4510 showease units with 25-watt T-614 
T-8 cool white fluorescent lamps in Alzak aluminum 


clear lamps on 15-inch centers. The wall cases are 


equipped with continuous rows of 30-watt 
recessed in the ceiling of the wall cases 


reflectors which are 
of general illumination is 30 footeandles in the area shown in the photo- 


The average level 
graph on the preceding page 
height varies from 150 to 200 footcandles. The level in the wall eases is 50 footeandles. Brightnesses 
cove, 150 fL; outside 


With supplementary lighting the level of illumination at floor case 


are: ceiling above cove, 100 fL; ceiling at center of room, 50 fL; wall above 


ove, 10 fL; and floor, 50 fL 


Lighting designed by J. Charles Young, lowa Electric Light and Power Co., Cedar 


Rapids, lowa. 


Lighting data submitted by J. Charles Young as an illustration of good lighting prac- 
tice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, mini- 


mum 100, may be ordered. 
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The Application of 


Sodium Lamps to Public Lighting 


A MOsT noticeable difference between the 


public lighting in the United States of America and 
in western Europe is that in many western Euro 
pean countries sodium lamps are used on a very 
wide scale, while these lamps are hardly used at 
all in America. In some countries (Great Britain, 
the Netherlands and Belgium, for example 


even be stated that sodium lamps are considered to 


, it can 


be the most important light sources for traffic light 
ing applications 

This situation has been brought about, in the first 
place, by the fact that the human eye sees better 
and more quickly and is less troubled by glare in 
sodium light than in the light produced by any of 
the other light sources commonly employed for 
road lighting, and in the second place by the cir 
cumstance that road lighting can be carried out 
most economically by the use of sodium lamps 

This latter advantage of the greater economy of 
sodium light in comparison with other light types 
in particular has recently been still further accen 
tuated by the important improvements which have 
been made in the last year or so in the efficiency 


; 


of sodium lamps. It has even proved possible to 


exceed considerably the milestone of 100 lumens 
per watt. Constructional improvements have also 


been made; the detachable vacuum jacket—which 
is easily breakable, collects dirt, is difficult to clean 
and is not always easily handled at the top of a 
service ladder—has been changed to an integral 
construction together with the discharge tube, so 
that the replacement and cleaning of sodium lamps 
is now no more difficult or time consuming than it 
is for other light sources which are employed in 
public lighting. 

This new situation, created by these considerable 
improvements in the sodium lamp itself, makes it 
of interest to recapitulate the advantages of sodium 
light with respect to the other types of light for 
public lighting. This recapitulation is presented 
in the second section of this paper, and consists 
mainly of a review of the results of investigations 
earried out in recent years by the author and his 
A paper presented at the National Technical Conf. rence of the 
INuminating Engineering Society, September 11-16, 1960, Pittsburgh 
Pa AUTHOR ~% Philips’ Gloeilampenfabrieken Eindhoven, 


Netherlands. Accepted by the Papers Committee as a Transaction 
of the IES 
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By J. B. DE BOER 


In various western European countries, sodium 
lamps are considered to be important light 
sources for traffic lighting applications, 
primarily for the following reasons: (1) With 
sodium light one can see better and more 
quickly and is less troubled by glare than with 
other light sources. A summary is given of 
results of investigations in which these ad- 
vantages of sodium light appear. (2) The 
application of sodium lamps in place of other 
light sources makes possible considerable 
savings in initial and running costs. These 
economic advantages have gained emphasis 
from recent developmental work which has led 
to a considerable increase in the efficiency of 
sodium lamps (up to 112 lumens per watt) 
and to the production of higher wattage units. 
Attention is drawn to a method widely used 
in the Netherlands for guiding inter-town traf- 
fic into and through built-up areas by means 
of the distinctive color of sodium lighting. 


colleagues. In the third section of the paper we 
have included the results of a number of cost-ceal 
culations showing the economical advantages of 
sodium light for public lighting, in particular for 
the ease of lighting 


‘““equivalent’’ levels. By 


‘equivalent’’ lighting level we imply the lighting 
level for various light types whereby the visibility 
and general brightness impression, ete., are iden- 
tical. In the last section mention is made of the 
way in which advantage is taken in many places in 
the Netherlands of the characteristic color of the 
light given by sodium lamps, which differs sharply 
from that of all other light sources used in public 
lighting. This color is employed to guide through 
traffic around or through a built-up area towards 


its further destination. 


Visual Perception Under Sodium and Other 
Kinds of Light in Public Lighting 


A large number of studies on this subject have 
been made, particularly around the 1930’s, but 
these were carried out mainly indoors. A survey 
of the most important results obtained up to 1936 
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From his own in 
help of observations 
Arndt, 
this author deseribed the 


Bouma.':* 


with the 


has been made by 
vestigations and 


earried out by other workers Konig, 
Luckiesh and Weigel 
favorable properties of sodium light for road light 
ing with particular respect to perceptibility, limita 
tion of—and recovery time after experiencing 
glare and apparent brightness 

It is interesting for various reasons to go further 
into and to supplement the results of this type of 


investigation. In the first instance, the many light 
sources now customarily employed for street light 
h as the high-pressure mercury fluorescent 


ny Stic 


lamp and the tubular fluorescent lamps were, of 


course, not included in the earlier investigations 


Moreover, 


indoors, which makes a confirmation of their results 


most of the experiments were carried out 


under conditions which closely reproduce the ac 


tual situation on the 
Finally 


lamps have considerably increased the importance 


road extremely desirable 


the recent improvements made in sodium 
of these light sources for public lighting, so that a 


well-founded documentation of the consequences 


of the application of this type of light becomes a 
matter of real importance 

Part of the work carried out by the author and 
Heemskerck Veeckens and 
Burghout among others*®*") was concerned with a 


light 


light, precisely for the above reasons. In view of the 


his colleagues van 


comparison of sodium with other sorts of 


unavoidable restrictions on the length of this paper 


Figure 1. Distance | (in m and feet), caleulated from 
the threshold value measurements in the laboratory, at 
which the opening in a Landolt ring with a diameter of 
160 mm (6.3 inches) can be seen, as function of the 
background luminance L (in cd/m? and fL) and the 
contrast 

(Ly .cuground 
Solid lines—with sodium lamp light. 


“Landolt ring ) * background 


Broken lines—with high-pressure mercury fluorescent 


lamps. 
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we shall confine ourselves to the description of the 
most important results of this comparison ; thus, to 
those results carried out on the perceptibility, glare 


and apparent brightness of the surroundings 


Comparison of Pe rceptibility 


The experiments carried out on the perceptibility 
under the various light sources employed Landolt 
rings. Some of the tests were carried out with a 
group of 20 observers, indoors, in the measuring 
set up employed by Balder and Fortuin® for their 
work on threshold values, and followed the pro 
cedure worked out by these authors. Other experi- 


ments were carried out with a group of eight 


observers in an open-air laboratory for street 
lighting, in which a full-sized, faithful copy had 
been made of a lighted road. Finally, a group of 
four observers have carried out observations on 
normal traffic routes. In all of the tests the ob 
servers remained stationary. Because of the limited 
number of observers and the visibility criterion 
employed (the observation of the orientation of the 
opening in the Landolt ring), the results of the 
experiments have only relative value and may not 
be used for drawing conclusions about the absolute 
value of the lighting level desirable. 

The tests in the open-air laboratory and in nor 
mal traffic routes were carried out with Landolt 
rings with a diameter of 160 mm (cea. 6.3 inches 
The indoor tests were made at an observer distance 
of 6 meters (ca. 20 feet) and, of course, with much 
smaller Landolt rings. From the threshold value 
for the ring detail which had to be observed in 
these latter tests (the average of the results for all 
20 observers), a calculation was made of the dis- 
tance at which the ring opening would have been 
visible if the ring had had a diameter of 160 mm. 
The visibility distance 1 obtained in this way is 
shown in Fig. 1 as a function of the luminance 
of the visual field Z and of the contrast C of the 
Landolt ratio of the 
luminance difference between the Landolt ring and 


back- 


The solid lines in Fig. 1 give the threshold 


ring displayed. C is the 


the background to the luminance of that 
ground 
plane of the visibility distance for sodium light 
while the broken lines show the corresponding 
result obtained for high-pressure mereury fluores- 
cent lamps. The tests have also been carried out 
with the same group of observers for incandescent 
With a background luminance L of 


about 10 cd/m? (ea. 3 footlamberts) no significant 


lamp light 


difference from mercury light was observed. With 
L ca 1 cd/m* (ca. 0.3 footlambert), the visibility 
distances found for incandescent lamp light lay 
about half way between those for sodium and 


mereury light 
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An analysis of the results of Fig. 1 shows that 


for equal visibility the average luminance of the 


road surface under mercury light must be 54 per 


cent (standard deviation 12 per cent) higher than 
for sodium light. 

Fig. 2 gives the average results of the observa 
tions carried out in the open-air laboratory and in 
normal streets. In this type of measurement, under 
the practical circumstances of street lighting, a 
difficulty arises in the form of the lack of the 
homogeneity in the luminance of the road surface, 
as a result of which the distance at which the open 


ing in a Landolt ring is just visible varies from 


place to place. This difficulty was avoided by 


employing a large number of rings distributed 


systematically over the road surface (see Fig. 3 
and determining the distance at which the orienta 
tion of the opening of 80 per cent of the rings 
could just be perceived 

The results obtained in the open-air laboratory 
are fitted as closely as possible by two straight 
lines. An analysis of these results shows that with 
mereury light the lighting level must be 80 per 
cent higher (standard deviation 20 per cent) than 
with sodium light in order to obtain the same visi 
bility distance 

The average results of observations in normal 
traffic streets show, naturally, a considerably larger 


spread, since in this case, in contradistinction to 


Figure 2. Distance | (in m and feet) at which the 
opening in a Landolt ring with a diameter of 160 mm 
(6.3 inches) can be seen, as function of the average 
luminance of the road surface L (in cd/m? and {L), 
according to measurements carried out in an open-air 
laboratory and in normally lighted streets. 
Circles—with sodium light. 

Triangles—with high-pressure mercury fluorescent 
lamps. 

Double circles and triangles—open-air laboratory. 


Single circles and triangles—normally lighted streets. 
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Figure 3. Part of an open-air laboratery for road 
lighting research, showing movable light masts (mount- 
ing height variable between 3 feet and 42 feet). Visibil- 
ity tests were carried out with, among other things, 
Landolt rings as test objects. A number of these latter 


are seen distributed over the road surface. 


that in the open-air laboratory, the average road 


surface luminance is not the only variable; more 
over, only half the number of observers were used 
If we assume that in normal streets the average 
road surface luminance influences the visibility 
distance in the same way as in the open-air labora 
tory, an indication of the ratio of the lighting levels 
with mereury light and sodium light required for 
the same visibility distance can be obtained in 
spite of the considerable spread of these results 
For this purpose one estimates the ‘‘center of 
gravity’’ of the measuring points obtained in the 
streets lighted with sodium and with mercury and 
draws lines through these points parallel to the 


lines drawn in Fig. 2 


we have not shown this in Fig. 2 


If we do this 
for the sake of clarity of the diagram), the position 
of these lines shows that the lighting level for 
mercury light must be 90 per cent (standard devia 
tion 60 per cent) higher than for sodium light for 


tl 


1e same visibility distance 


Glare Comparison 

The tests to be described now on the comparison 
of sodium light with other light sourees with 
respect to the glare experienced with public light- 
ing have been set up with the viewpoint that in 
the good quality lighting of traffic ways the glare 
should be so limited that there is hardly any 
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Figure 4a. Percentage of observers finding the ratio 
d«,,7 of the just admissible light source luminance under 
sodium light and the corresponding light source lumi- 
nance under the light of tubular fluorescent lamps 


greater than the value plotted along the abscissa. 
q lestion of a deleterious influence on the percepti 
bility The 


However, even with a hardly noticeable 


so-called disability glare must be 
negligible 
diminution in the perceptibility the glare can cause 
an appreciable discomfort to the road user and 
In spite of the 


eventually irritate and tire him 


negligibl disability glare, therefore, it is neverthe 
less possible that so called discomfort elare ean be 
present.” The comparison of the various sorts of 
light is restricted in the following to this disecom 
fort 
( e experiments carried out in this connection 
wing are the most important 
1 laboratory set up, 50 observers were 
d with a faithful copy of a lighted street, 
by a normal road user. This street scene 
displayed in various light colors with re 
1f the same luminance distributon. The 
‘an vary the ratio of the luminance of 
ninaires to that of the road surface The 


ere given the task of adjusting this 


TABLE I. 


Limits Within Which the Ratio 
Falls With 95 Per Cent Probability 


Average Value for 
Ratio 50 Observers 
1.3 1.1 and 1 

1.45 1.2 and 1.8 


fage observers 


er 


ee 


* factor 
= 


I S/q 


Figure 4b. Percentage of observers finding the ratio 
x,y of the just admissible light source luminance under 
sodium light and the corresponding light source lumi- 
nance under the light of mercury lamps with fluorescent 
bulb greater than the value plotted along the abscissa. 


ratio to the threshold of ‘‘just admissible glare.’"* 
For a constant value of the average road surface 
luminance, the following ratios were determined 
for each observer: 
ds/1 the ratio of the just admissible light 
source luminance under sodium light and 
the corresponding light source luminance 
under the light of tubular fluorescent 
lamps with a color temperature of 3000°K. 
the ratio of the just admissible light 
source luminance under sodium light and 
the corresponding light source luminance 
under the light of mereury lamps with 
fluorescent bulb 
Figs. 4a and 4b show the results of the observa- 
tions carried out with an average road surface 
luminance of 1 cd/m? (ca. 0.3 footlambert), set out 
on probability paper, from which it can be seen 
that the g-values set out logarithmically display a 
Gaussian distribution. An analysis of these results 
is summarized in Table I and shows that with 
sodium light the luminance of the light sources 
may be 1.3 times higher than for the light from 
tubular fluorescent lamps and 1.45 times higher 
than for the light 
fluorescent lamps, provided that the average lumi- 


from high-pressure mercury 


nance of the road surface is the same in all cases. 
The results of these subjective judgments of the 
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Just acceptable Satisfactory Unnoticeable 


Figure 5. Appraisals of discomfort glare in actual 
installations. 

Circles—with sodium light. 

mercury fluorescent 


Triangles—with high-pressure 


lamps. 


glare from various light sources are in qualitative 
agreement with those found by Ferguson, Reeves 
and Stevens,’’?! who compared sodium light with 
the light from mercury lamps with clear outer 
bulbs and from incandescent lamps 

2. In tests in a number of normally lighted 
streets, a group of 16 observers, mainly lighting 
engineers responsible for the public lighting of a 
number of important towns in the Netherlands, 
have made a subjective evaluation of the glare 
experienced in these streets. They were requested 
to express their opinion in the terms: unbearable, 
distracting, just acceptable, satisfactory or un 
noticeable, or with a judgment lying between two 


terms in these series. By giving the 


SUCCESSIVE 


numbers 1 to 9 to these levels we were able to 


determine an average for the evaluations made by 


these observers. This average is set out in Fig. 5 
as function of the ratio L,,/L which is calculated 
according to the results of previous studies.® 
These results indicate that the average luminance 
of the road surface L,, in ed/m?, necessary to 
reduce the discomfort glare to a satisfactory degree, 


can be represented approximately by the formula: 


in which N denotes the number of light sources in 
the field of view; EZ, the illumination at the ob- 
server’s eye, in lux produced by the n™ lantern; 
w, the solid angle the n™ lantern subtends at the 
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TABLE Il. 


Number of Installations in Which the 
Discomfort Glare Is Considered to be 
Between: 
Just Acceptable 
and Satisfactory 


Satisfactory and 


Installation With Unnoticeable 


observer’s eye in steradians and 4, the angle, in 
degrees, between the line connecting the eye with 
the n™ lantern and a plane parallel with the road 
surface 

In the above formula the influence of the light 
color on the comfort experienced due to glare can 
be taken into account by giving for each of the 
various colors a different value of the constant in 
the denominator of the expression in brackets. The 
value of 7.5 shown represents an average for this 
constant which ean be deduced from the observa- 
tions carried out in the light from sodium lamps, 
high-pressure mercury fluorescent lamps, tubular 
fluorescent lamps (color temperature 3000°K) and 
incandescent lamps 

If the color of the light were to have no influence 
on the discomfort glare experienced one would 
expect that, apart from the spread in the judg- 
ment of the glare, the same relationship between 
the ratio L,,/L and the subjective evaluation of the 
glare caused by the various light colors would be 
found. That this is not the case can be seen from 
Fig. 5. It shows that L,,/L<1 for all sodium in- 
stallations. The glare in these installations was 
judged to be between satisfactory and unnoticeable. 
In 10 out of the 13 installations lighted with im- 
proved-color mercury lamps the ratio L,,;/L is small- 


er than 1. The glare in these 10 installations is 


Incandescent Fluorescent 


|} _, 1 ___, tt 1 t = | 
Bod Inadequate Fair Good Excellent 








Figure 6. Result of the average subjective evaluation of 
the road surface brightness plotted against the average 


road surface luminance L. 
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judged to be somewhat less than satisfactory ployed. It is not unlikely that the high percentage 
According to these results the difference in color found for tubular fluorescent lamps is thus influ 

een sodium lighting and lighting with im enced by the very different glare conditions 
olor mercury lamps has a significant influ The results of the comparison of sodium lighting 


ence on the appraisal of discomfort glare, as is with lighting by improved-color mereury lamps 


shown clearly in Table II hich refers only to show the same trend as that found by Stevens and 


installations with J Ferguson'' at low-luminanece levels 


Summary of ¢ om parisons 


t 


vers mentioned above The most important results of the various in 
a subjective evaluation of the road sur vestigations which we have deseribed on the 
iminance level in 70 streets. The judgment influence of the light color on the perceptibility, 
iz7htness level was subdivided as follows: bad, on the glare and on the brightness impression of 
adequate fair. gvood. excellent. or a value be the road user can be summarized as follows : 
wo successive st n this series. The re The comparison of the light of high pressure 
these tests are summarized in Fig. 6, whiel mercury fluorescent lamps with that of sodium 
relationship between the average lumi lamps gives the following results: 
el L of the road surface and the subjective a. Both from visibility tests in existing lighting 
lation. Each point in the diagram represented installations and in an open-air laboratory, as from 
ircle, triangle, cross or square represents the threshold value measurements indoors. it has been 
average evaluation in one street in the code for the found that in order to obtain the same visibility the 
light eolor shown in the diagram Mercury means luminance of the background with improved eolor 
the light from high-pressure fluorescent mereury mercury lighting must be at least 1.5 times higher 
lamps than with sodium light 
A significant relationship proves to exist between b. The luminance of the luminaires in the diree 
the average luminance of the road surface and the tion of the eyes of the road user may be almost 1.5 
subjective evaluation thereof. at least if the results times higher with sodium light than with improved- 
are considered as a whole; thus, not subdivided color mercury light without increase in discomfort 
according to color. This relationship ean be ap glare 
proached most closely by the full line Fie. 6 ce. For the same impression of road surface 
If the relationship for each color separately were brightness for the road user, the road surface 
approximated as closely as possible by a luminance with improved-color mereury light must 
t line we should find lines with various be 4/3 times higher than for sodium light 
The differences in slope are, however, not The experimental comparison of sodium light 
icant and the individual results for the sepa with incandescent light and with the light of fluo 


g¢. 6, therefore, rescent lamps leads to conclusions which agree 


olors are shown inste: 1 Fi 
as straight lines parallel to the full lime and pass qualitatively with the three conclusions formulated 
ng through the er ori y’’ of the meas above, so that they are also in favor of sodium light 
if points for e: color separately The number of observations made in these com 
ording to these results. the same averag parisons is not adequate enough to allow us to draw 

road surface luminane:s reliable quantitative conclusions 


for er sorts oO light than sodiun 


The Costs of Public Lighting 


‘a road lit with sodium lamps when the 


or hs all Employing Sodium Lamps 
luminance ) "OAL suriace Ss "alse ¥ 


for sod ght by the following per This subject has become particularly interesting 
ercury fluorescent now that the development of sodium lamps during 
andescent lamps, the last few years has led to very considerable 
lar fluorescent lamps, improvements in design. As far as the practice of 
standard deviations of publie lighting is concerned, these improvements 
are important in four aspects: 
1. the initial efficiency ; 
2. the lumen maintenance; 
notes 3. the introduction of larger units (higher watt 
only ones age lamps 
non-cutoff lanterns the mechanical construction. 


lanterns were em As far as the last point is concerned it has proved 


lium Lamps to Public Lighting—de Boer ILLUMINATING ENGINEERING 





Figure 7. Integral sodium lamps of 200 watt- and 
140 watt-ratings. See Table III] for most important 


characteristics. 


to be possible and economically justifiable to replace 


the separate discharge tube and vacuum jacket 
construction by an integral construction, so that 
resemble other VAS 


these new sodium lamps now 


discharge lamps employed for street lighting in 


this respect. It is interesting to note that this new 
construction follows ve ry close ly one of the earliest 
constructions employed in the 1930's, abandoned 


Newer 


improved manufacturing techniques have now led 


then on cost-price grounds insight and 
us to reverse this judgment 

Secondary advantages of the integral construe 
tion are, for example, less maintenance (the de 
tachable vacuum jackets were difficult to clean 
less chance of breakage during lamp replacement 
and simplification of stocks Fig 7 shows the con 


struction and dimensions of these new sodium 
lamps 

The improvements 1, 2 and 3 mentioned above 
are illustrated in Table III, which gives a com 
parison of the characteristics of the classical con 
struction of sodium lamp with detachable vacuum 
jacket with the newly introduced integral units 
With respect to point 3 it will be seen that the 
lamp series has been extended and now includes 
a unit of 200 watts 


to give an idea of the very much im 


TABLE Ill. 


Classical Construction With 
Separate Discharge Tube and 
Vacuum Jacket 


Integral Construction 


Lumens Lumens Lumens Lumens 
per per per per 
watt at wattat Nominal wattat wattat Nominal 
Lamp 100 4000 life in 100 4000 life in 
Rating hours hours hours hours hours hours 
as W 7] 5 5000 95 5 
140 W 7 5 5000 100 
200 W 112 
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TABLE IV. 


Characteristics of the Light Sources Compared 


Integral 
Sodium 
Lamp 


200 Watts 


High-Pressure Mercury 
Fluorescent Lamp 


400 Watts 700 Watts 


Light Source 
Nominal Watts 


Prices Which Vary from Case to Case 


Prices Which Are The Same for All Cases Considered 


proved economy in street lighting schemes made 


possible by the new sodium lamp construction, a 
cost comparison has been made of the lighting of 
a 36-foot-wide road lighted with high-pressure mer 
cury fluorescent with sodium 


lamps and lamps 


Two different lighting levels have been considered, 
an average illumination of the road surface of 1 fe 
and of 2 fe, 


the conclusions drawn from recent 


respectively. Although according to 
investigations 
on the lighting level this latter must certainly be 
made higher for routes carrying intense traffic,‘ 
the values still recommended in many national 
codes of good practice for such routes lie between 
For the 


comparison, however, the lighting level has little 


the two levels mentioned purpose of this 


influence on the ratio of the costs with different 


light sources for the given level, as will be seen 
from the caleulations which we will now mention 
The data used for these caleulations are given 


in Table IV 
achieve the 


The values of the spacing s needed to 


lighting levels under consideration 
have been calculated from the average lumen out- 
put of the lamps employed. For this purpose we 
have used a value of 0.3 for the coefficient of 
utilization and an average efficiency drop of the 
luminaires, due to dirt, ete., to 0.75. The prices 
shown in Table IV represent the average prices 
presently obtained in three European countries 
Belgium, Denmark and the Netherlands 

The results of the 
Table V. 


costs of a mile of lighted road both in absolute 


ealeulations are given in 


This table gives the initial and running 


value (in money) and in percentage. A comparison 
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rABLE V. 


Case | i il IV 


Mer Mer 
Sodium cury 


Light Type cury Sodium Sodium 


same lighting level, as expressed 
llumuinat road surtace, 
new sod a consider 
ing possible 
ests ce 


conelusions e dri from the 


in the se pape! visual per 
wo publhie 
installations wit! different light ‘O10! but 


; ty 


Nii Tiie pl oroe lial ting le ve | is a com 


installations of entirely different 


en lrom thr standpoint ot traftiec 
determined by tie 

glare experienced, et 

lk about ‘‘equivalent 

Ly different colors 

results deseribed in 

ction, we would say that 

100 with sodium light must be 

east equivalent to a lighting 

$3 with light from high-pressure mercury 

lorescent lamps 


luded in Table V the 


i@ costs for sodium light for a lighting level 


| or t} ms TreaASsol we } ive I 
which as far as the quality of the lighting 


is concerned, ¢ be considered to be at least 
equivalent to the mercury light installation at 2 fe 


The tabl 


proximately one-third of th 


shows that, in this latter case, ap 
total costs per mile 
per year can be saved if sodium lamps are em 
ploved instead of meri iry lamps 


Even if American kw! which are often 


prices, 


> times lower than the European prices, are 


1 pplication 


employed in the calculations, there is still a saving 


of the order of ! , of the total costs. 


Traffic Guidance by Means of 
Light Color of Public Lighting 


The advantages, described earlier in this paper, 
of sodium light over other types of light—advan- 


tages which are expressed in the first place in 


better and quicker seeing and in reduced glare and 


which in the second place lead to considerable 


economic savings—have been considered in various 
western European countries to be of such major 
unnatural 


importance that the disadvantage of 


color rendition has been fully aecepted. I’rom the 
standpoint of traffic safety this is, of course, com 


pletely justifiable, since the seeing of colors (apart 


from the colors of visible traffic signals which need 


their own illumination in traffie at night in order 


to make them sufficiently noticeable is of only 


minor importance for pereeption in road _ traffic 


Onee such a distinct color as that of sodium 


lamps, in comparison with that from other light 


sources used in public lighting, is generally ae 
cepted, it is possible to draw remarkable profit from 
this same light color as a means of guiding through 
traffic. This prineiple has now been put into prae 
Netherlands as a 


collaboration between the 


tice in very many places in th 


result of the fruitful 
national and local government authorities together 
with encouragement from road traffic associations. 
necessary to state that. because of 
light 


nature 


It is hardly 


the advantages mentioned above, sodium 
particularly deserves preference where thy 

of the traffic makes the best possible traffic lighting 
‘*‘Recommendations on 


1959, 


essential Thus, in the 
Publie 
Nederlandse 


Netherlands Foundation on Illumination 


Lighting,’’ May published by the 


Stichting voor Verlichtingskunde 
, sodium 
lamps are exclusively recommended for fast traffic 
roads outside built-up areas; roads which, because 
of their traffic density, come into consideration for 
lighting over either their whole length or locally, 
for example, at complicated cross-overs. According 
to the recommendations cited above, this sort of 
light deserves preference in main thoroughfares 
and arterial roads inside built-up areas. It is pre- 
cisely on these types of roads that through traffic 
is concentrated. On approaching a town only part 
of the traffic has its end destination there. The 
remainder of the traffic must be guided as quickly 
and clearly as possible through, or preferably 
around, the built-up area which it is not particu 
larly interested in anyway. It is a logical solution, 
where the fast traffie outside the built-up area has 


been traveling along roads lighted by sodium, to 


employ this same light color to lead the traffic to 
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‘MEENTE LINDRE ATL 


Figure 8. Example of the color piloting of inter-town 
traffic. The radial entrance and exit roads and the ring 
road encircling the town center are lighted with sodium 
vapor lamps (shown in black, solid lines). The other 
streets are lighted with high-pressure mercury fluores- 


cent lamps or with tubular fluorescent lamps. 


the road out of the town, which it must follow to 
its further destination. 

Fig. 8 gives a typical example of this type of 
lighting planning. It shows the color routing of the 
traffic in the town of Eindhoven in the Netherlands 
The town center is encircled by a ring road which 
is as yet not quite completed but which, when 
complete, will have a length of about 15 miles. This 
ring road and the radiating roads into and out of 


the town are lighted with sodium vapor lamps and 


broken lines where 
Traffic 


are shown by full black lines 
the roads are still under construction 


passing Eindhoven is guided along one of the 


radial spokes to the ring road, follows the sodium 
light along this latter and selects the desired road 
leading away from the town, which is also lighted 


in the same color. This traffic can thus ignore any 


of the other streets leading into either the ring 
road or one of the entrance or exit roads, which 
are lighted by lamps of clearly different color, such 
is high-pressure improved-color mercury lamps or 
tubular fluorescent lamps. Particularly that traffic 
not familiar in a town or district can be given clear 
guidance in this way, which favors a rapid han- 


dling of traffic. 


References 


ision 
1936 


~ nS 
Influence of 


B irghou van Heemskerck Veeckens 

ppraisa ‘ ghting Based on 

Luminance and are paper presented at the 
Brussels, 1959 

; a Coleur de 

yutiére LUX, March : 

Die Giite der Strasser 

1959 
of 

bservation or » si ity yf tat ‘ et pap 

sented at the 

Boer Strassenverkehr 


Jie ; nr 


ves, J. and Stev 4 Note on 

nfort Glare from Mercu odium and Tungsten 
Journal 80. at . 

M. and Stevens, W 


Brightness o 


DISCUSSION 


ING:* Although we d ‘ with some 
‘s conelusions regarding sodium lighting 
aper is a good examp!| of th SCl¢é 
the problem of providing adequate, yet ec« 
r efficient nighttime transportation 
r’s development of adequate seeing. fac 
dway lighting has resulted in new high-lev 
ls which are being adopted by the Netherlands, ar 
! ilopted by Belgium, and are used for guidance 
iropean countries. These new standards call for 
higher ve of illumination that should be installed more 
extensively in the United States. For example, the Nether 
lands is specifying 0.6 footlambert of pavement brightness 
equivalent average of about 2.5 footeandles under 
iminaire performance and pavement conditions 


highway officials are questioning whether this is 
ssion ji ‘ comments by Messrs. ( H 
4. Breeding and F G. Wendling. cor piled by the 

t the General Electric Cx Hendersonville. N. ¢ 


compilation of 


APRIL 1961 


d and suggest that only one-fourth as much light is 
needed for comparable or even heavier traffic on United 
States highways. The adoption by Western European coun 
higher illumination levels based upon visibility rat 
roadway lighting is proof that such criteria are 
to similar progress here. We are happy that Mr. 
is joining Dr. Blackwell in aiding our IES Road 
way Lighting Committee in the development of a more 
adequate standard practice for North America. 
We have the following questions regarding test methods 
used in the paper. The term ‘‘visibility’’ is used in the 


reference CLE paper (59.25) by Mr. de Boer and his asso 
ciates as well as in the Netherlands Standard Recommenda 
tions for Public Lighting. In presenting data and opinion 
uses the term ‘* per 


Why? Why were 


surveys on sodium lighting, Mr. de Boer 


ceptibility’’ instead of ‘‘ visibility 
Landolt rings used rather than solid dise targets? Even 
though the term perceptibility is used in describing results 


of tests with Landolt rings, we believe that the tests were 
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statement that, ‘‘In 


of unnatural 


be true of 


; 


diserimina eV ation and thus Mr. de Boer’s 
Western European countries the disadvantage 

ition has been fully accepted,’’ may 
Fortunately, or 


a 
imental consideratior 
, 

eolor 


ption should be 
countries untfort 


opposite situation exists in the 
ipon previous experience with sodi 
of negative reactior 


le 


ind lighting engineers, a 


of sodium lighting 


have all of thes 
is not used for al 


rather than primarils 

the answer is that bro 
routing or delineation | 
il advantage of sodi 
rather than tl 
ind higher pavement 
ghting is such that 


ition it causes 


extent we 


exception that 


nd prices were 
rences iTé 

itilization eff ‘ ) 0 
both mereury sodium 


sodium lumir lesign 
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ww «fe J d States mereury lun i , rtually the same high quality, directly from 
nits of high quality design provide from 
licieney iral reaction in considering sodium is a desire for 
ientific understanding of the complex functior 
ight and seeing Although they do not under 
how color is asso< 1 with the vis 
people are becoming more conscious 
iation, and the psychologi il factor of the 
important. Surveys road disclose reac 
f 


from preference for sodiu vehic le drivers 


eolor 


on 
10 
r roadway 
more \ unig 
iv deline: 


through 


nsidered 
notice, howev enhaneed contr 


Furthermore, i monochromatic 
roadwavs as affecte 


r 


of chromati iberration, which 


tl mentione¢ Mr l Boer’s paper m neluded in the 
inother reason 


( rences he it . brief review, the studies Mr. Chanon 
\ perso! il 3 ‘ server y 


: : I made emploved both a one-eighth seale test model 
um lighti ff quality high . s ; < 
; shown in Fig. A, and actual roadway lighting 
iminance properties, sharply controlled 


i Our facilities in the test model highway en 
ted a sensation of larity in seeing not he ; . 


. leasure dw: visibility with sodium, mer 
enced jut, just to confound the experie 


indeseent |i ps having the san light output 
sibility preval ed upon entering a mercury 


Bostor Mass *Genera 
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by color ot ght on lights l roadways, I make bold to re 
port an unpublished portion of the 1936 Reid-Chanor 
servations on the test model highway. We asked 
number of observers—mvy recollection is 
whether they found significant difference in comfort 
three li g systems, sodium, mereurv and in 
having the same amounts of light similarly 
About three quarters of the observers reported 
fference in comfort Of the remai 
more uncomfortable 
picked i | incandescent lighting 
wrongly, ‘ ie Were these results 
Well, we ‘ } in » at the time 


As fu j rried out, here ar 


is reasonable to expect that the present differer 


uations and 1 ‘ i be narrowed if not 


That 


Figure A. One-cighth scale test model highway used in 
the Reid-Chanon studies on visibility of roadway obsta- 


cles as affected by color of light. 


is peres 
1 funetior 
speci fic 
intended 
epresentative 


roadway 


letern 
brightness 
ippears th 
ips those of 
sons of different 
erent colors of light 
irk ¢ 
igreemen \ the 
has been 


imps Thes 
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though much lower in efficiency than the sodium lamps, hav TABLE A—Estimated Costs and Operating 


in advantage in their color rendition, as in distinguishing Characteristics 


‘ ' — 


color of red stop signs. However, the chief ppli io = 


for ‘‘eaution’? ] Mercury Lamp Characteristics (H33-ICD Lamp) 


vellow mereury lamps has been 


railroad grade crossing im ieavy-traffie h \ , g - = ' , . operatior 


etions 
ithor indicates 
ration 

ven for g 

street light 

sider the vel 

for highw 1} 

Furthermore ire inciines 
ept the iuthor’ 


consequence in roa 


imps 


lamps could give mors 
iting luminaires, and 
phosphor coated 


interest to comy 


both mer 


Estimated Installation Cost, Per Luminaire 


country, 
show! 
less thar 
ormer 140-w ‘ . ‘ his ric e% onelu ‘ e] ost 
therefore, i ! r economics h er ‘ r te ig vy different 
ver those \ ! or! lamp des . 0 y ou ‘ a h those n 
y comparable w ar mereu | ‘ ‘abl e vefore, the sodi 
heation ’ i ativ iT) equal 
now estimat ! im ! with the e1 ‘ mi Briefly, t mention som econon 
lamp would ha ’ & cent coef i account for uch a differences 
zation, based upor ir best interpretation of da ir allation costs for a United St 
lar luminaires, and the mounting height and iv y 1 al ‘ immed e over twi 
width described above For a luminaire using ath imil opean system, whi riginal equip 
, 


mereury lamp (instead « phosphor-coated lamp the if per quite similar ie pole 
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TABLE B—Summary of Comparative Lighting Costs 


Mercury Sodium 
Assuming 
nigher C.U 
Based on listing ently 
yeneral the affected 
assumptions values 


Owning Cost Per Luminaire 


Operating Costs Per Luminaire 


sts Per Luminaire or M 
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SYLVESTER K Boer has prese nted impressive 
evidence whiel yp iver sodium lamps. However, 
1 number of questions arise regarding his choice of criter 
ion for evaluati g visual ability and certain conclusions 
erived from his experimental results Futhermore, his 

rmal streets and in the open-air laboratory ap 
ivolve comparisons of lighting systems rather than 


emitted byw the various 


itions do not involve 
iscrimination i de |. On the contrary, the ob 
ch must be seen usually are relatively large, but 
Boer did introduce the factor of 
wcuity However, accord 
ingles subtended by the 
indolt rings ranged from 
his observation distances 
representing diserimina 
1 sodium source is supe 
grees with results reported 
tungsten-filament 
ithors ound no sign 

tungsten-filament la 

Boer’s results 
1o1 the time required 
und Moss! found a definit: 
filament light for 

On the other hand, 
} 


contrast test o 


tween these 


tungsten 


pe rmissible 


amall vi 


seen ind 
Blackwell’ 
one-second exposure time 
Boer criterion was dis 
t ring and Black 
letection of the presence of a circular lum 


fferences ir experiment procedures 


ibsolute values difficult Nevertheless, 
orm of the eurves to be similar, just 
ekwe e is similar to those ob 

It seems that the ds 

onshit } ve a similar 

etors have in 


Blackwell 


technique 

those found by other investiga 
experimental conditions Consider 
r experimental differences, it 1s 


eurve falls below 
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SIZE 1 MINUTE 10 MINUTES 
BRIGHTNESS | FOOTLAMBERT 0.1 FOOTLAMBERT 
CONTRAST 98 PERCENT 1! PERCENT 


TUNGSTEN LIGHT: 0.2866 SECOND 0.245 SECOND 

SODIUM LIGHT 0.207 SECOND 0.242 SECONC 
Figure B (above). The minimum time required to rec- 
ognize a small high-contrast and a large low-contrast test 
object with sodium and tungsten filament light. 


Figure C (right). Difference in shape of contrast-lumi- 
nance thresholds as found by de Boer and by Blackwell. 


ution oO! 


the 


APProx 


ons o1 





fferent 





a 8 
ement luminance, WINANCE 


Figure D. A replotting of de Boer’s relationship (Fig. 

2) between the distance in meters at which the break in 
conditions a Landolt ring can be seen and the average luminance 
of the road surface for normally lighted streets and the 
open-air laboratory. 


identical sizes 


light If not, this could have 


portant effect on the judgment of glaré Were all portions Cirecles—with sodium lamps. 
of the photographie reproduction o ene spe lriangles — with high pressure mercury fluorescent 


trally nonselective in reflectance? lamps. 


The ratings of sodium and mercury lighting presented in Single circles and triangles—normally lighted streets. 
Fig. 5 in all probability include evaluations of the types of 


Double circles and triangles—open-air laboratory. 
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luminance of sur Mr. de Boer does not mention luminaire design. The 
fluence upon the ap sodium lamp is a most convenient one for the designer to 
Such effects have | work with. On the one hand the lamp is not so long and 
cumbersome as the fluorescent tubes used in street lighting. 
isions favoring On the other hand, the designer does not worry about a 
a considera concentration of heat experienced with mereury lamps. As a 
on lighted result, luminaires for sodium lamps are simply and inex 
iated pensively made from light but durable acrylic plastic. Early 
t this designs were based on the use of drape formed acrylic sheet 
the with refractors machined from the same material. Presently, 
the injection moulding technique is widely used 
With a 140-watt 200-watt sodium lamp in a luminair« 
with a medium angle beam, we would expect to get a peak 
intensity of perhaps 3000 to 4000 eandelas. This compares 


antitative 


MINATIN with 10,000 eandelas or more currently obtained with some 


100-watt mereury luminaires. Would the author care to 
comment on this disparity j his views on the need 


to limit } ak intensity? 


very detailed diseussion of various 
points in vy pap strengthened my conviction that the 
~ . 


questior to how far sodium lamps must be regarded as 


potentia important ght sourees for traffic | 


ighting in 
this country s worth the lively interest of vour Society 
I am gr Pul ll those who have contributed to this dis 
cussion and for the opportunity they have thereby given 
me to « ' Ipoint on various issues, The follow 


il comments ar inswer to Mr. Wendling 


B 


\ mean that an object can be seen under 
very well-defined conditions, while perceptibility in road 
traffic i | he much more complicated phenomenon of 
seeing, locali ion and recognition, ete., of an object. 
described had as their purpose the comparison 
of , ) vation with various colors of light 
1 for this is undoubtedly that 
determination of the desirablk 
ghting, by the determination of 
which observers can see objects of, for ex 
vy-six inches from a moving automobile.’ In 
ormous spread in the results of such observa 
number of observations must be carried 
efore sought 1 less expensive method of 
rtheless produce relatively valuable 
larly suitable for the collection 
checked obse-vation material. 
is most important to know the visibil 
1 distance of ca., 100 metres (300 feet 
With isonably good quality street lighting, Landolt rings 
the approxim ze used by us are needed at this dis 
get the opening in the ring on tue border of visi 
ble-nonvisible The question arises at once is to whether 
the detail which is then in 1 1s a criterion for visibility 
s not so small that only the question of ‘‘ visual acuity’’ 
s being investigated 
inswer this question as follows 


not possible oe 


to measure visual acuity’’ in it 
An object can be seen, as appears from Fig. 1 for ex 
imple, since the combination of size of detail, luminanes 
contrast and time of observation is more favorable at the 
given luminanes f the visual field than in the threshold 
situation In Fig. 1 the time of observation, which was 
was omitted 
test object of six-by-six-inches at the distance of 


in certainly not be considered as unimportant 
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for traffic safety as far as size is concerned. This object skeptical as regards the value of these instruments in gen 
is seen under an angle of ca., 6 minutes of are. It « be eral, As was already shown by A. Wall r= it 1s possible 
shown experimentally that the decrease in the size of th to make ; instrument which gives clear measure of the 
object from 6 minutes of are to 0.5 to 3 minutes of are visibil surroundings of the object kept constant 


the area investigated in our tests, see Fig. 1) has hardly by reducing the visibility conditions to the threshold con 


any influence on the relationship of the threshold situation ditions by variation of one of the quantities determining 
, 


between the two colors of light on which Fig. 1 ( the visibility detail, contrast or time « observation). Of 


[t ean thus be assumed that the conclusions drav ‘ hese possibilities, the second—reduction of the contrast 
Figs. 1 and 2 also apply for an object, important from é is employed in the Visual Task Evaluator used by Dr 
traffic safety point of view, of six-by-six-inches at a 3 Blackwell and others 

foot distance. In order rhe 0 work witl I nstruments 


r, consid | experience 18 


In contradiction ] pinions whiel ure ISU sufficient ur: ; weve 

held with respect to vy yhject of importance fo essary ‘or reason the number of observers who can 
| 

small, whi j very limiting 


observations in road traffic, ve concluded that tl ooperate ‘ is very 


possibility of observing small details contributes to circumstance majority fe th 0 is under con 


siderable extent to the convenience with which one ¢ sideration visibility meters 


m the road and thus to the comfort of the road traffi deseribed ‘ . ! ’ . ec y equal 


lighting installa b 


questionable 
i pedestrian or ‘an seen 00 Teet is 
ion not worth i . What important 
the 


opening in the 


impie, if | glance, 


pedestrian standi ‘ ‘ 


vr if I ean see a glimpse of ar itomobile moving l whether or not the is been correct 

if the truck which is immediately in front of m i : termined With this met! ; ecking thers 

register immediately, even subconsciously, bility ; hicl e continuously 
threshold 


ations 


determine whether factors 


just consider the pedestrian as a potential dar 


whether or not I commence an overtaking maneuver iminan 


the so-called contrast sensitivity onee again, light ) ; I o] ‘ : vere pres 


which in itself does not exist should be determir fo n the 


bser tion in road traffic, may be o* importance 


xtent for the primitive observation possibiliti j rhe g produced by the lumi lations 
are unfortunately placed by most road lighting to whiel f t nd triangles in F : rer i small 


itions today It is certain, nevertheless, that onls that even a complete shielding of thes« i means of 


‘ 


details such ; those mentioned hove, much smal! een a short distance in front eyes of the 


object of six-by-six-inches at a distance of 3 observer does not markedly influence the visibility distance. 


easily be ybserved, i j comfort | Sinee for both of light ures j igated only in 


veing 
is comparable wi f seeing on the stallations with d lumi ° vi ut an accompany 
road during the day. ing optical ‘ a I 4 a, differences 
The tests described have a comparative character, so that in light distributio ,a hose of the situation 
1 correlation between static and dynamic tests has not been of the luminaires wi . } yaad surface. There 
sought. An impression of such a correlation is possible, if 10 question of j if on the visibility 
only approximate, because of the limited number of obser distance 
vations and observers in the dynamic tests, by comparing The differences in lig and distributions 


the two types of tests.! the luminaires employed Fig. 5 are dis 

The correlation between the results with Landolt rings counted in the ratio Le; L, ‘ 1 be seen from the formula 
ind plane dise targets can derived from a comparison for Ler. 
vith the results published by the author at the CTE Con In the results of Fig. 6 a noticeable influence of th 
gress in 1951. Here again care must be taken in connection light distribution of the luminaires is only to be expected 
with the different teams of observers if the results of the fluorescent lamps—which have not been 

We, as well as Reid and Chanon and others, have ear taken into consideration in the conclusions are compared 
ried out indoor tests. The reason for this is evident with the others. 
variation of one of the factors which one wishes to study, Mr. Wendling’s opinion differs from the results of the 
keeping all the others constant, is much easier in a model recordings made by Mr. Waldram in Great Britain of the 
test. We have, nevertheless, been extremely careful not to reactions of observers in traffic, both in daylight and by 
report the results of any indoor tests when they could not artificial light, which show that it is only very seldom that 
be confirmed qualitative lv by the results of outdoor tests. the color of the detail in the visual field dete rmines whether 
When the results of indoor and outdoor tests have led or not it is observed. On the basis of these tests, which I 
quantitatively to different results, in drawing our conelu have been able to follow closely, and on the basis of 
sions we have always employed those results which displayed close study of what one see daily i iffic, I am inclined 
the effect observed to the smallest extent, thus leading to to replace Mr. Wendling’s words 1 importance’’ by 
1 cautious formulation of the conclusions. ‘*‘minor importance.’’ 

The experience which we have gained in the past with I have not been able to observe ny greater degree of 
various types of visibility meters, in connection with the lack of driver alertness or tiredness on roads lighted with 
investigations we carried out in preparation for the CTE sodium light than on roads lighted with other colors of 


Congress in 1951 at Stockholm, has made us somewhat light. The fact that even tests on the influence of the light 
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In addition to the results I 

ive found similar results in a 
investigations which were, more 

in investigation with 30 observers, 
not been published.* In this latter 
of judging was followed, derived 
Reeves and Stevens which, 


1 qualitative confirmation of our 


Mr. Reid’s comments, I con 
a sufficiently firm basis 
formulated. 
venjes that when I state that 
ivalent to 3.8 Dutch guilders, 
I am not implying anything 


of either of these mons 


results, given in Fig. 1, 
igated and, thus, 


il street lighting 


ommentary on the dis 
es, the differences 

light color, sines 

er negligible in 

or have been 

of eolor have 

why improved 
non-corrected 


nswered by the 


1s0on 


iorescent mer 


rendition ; 


incandescent 


various types 

on 1 in contradic 

econnrn my own eonelusion 

tions sodium lamps can 

From my remarks in 

seen that it is only 

the same coefficient 

55 employed by Mr. Toen 

light sources, and the price 

lamp, ballast and luminaire, 
mates, are eorrected by the fig 
tion experience, then the sodium 
have 10 per cent lower annual 
tions of the same illumination 
fferent for the value of 20 
ease, particularly when one 

r amortization used by Mr 
transformers. This amortiza 
rger portion of the total costs 
minimizes possible differences, 
the color of the light. I can 
point of view when, without much 
in good sodium lighting installa 
tion in investigations into the influence of 
observations, he does not immediately 


ighting level with sodium only 
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to 10 degrees 


below the horizont can only have 


been duc ipart from a small 1 servers) to dif 


respect to the road 


ferences in locating the luminaires 
Landolt rings. However, when one restricts 

determination of ¢ enera average ol the 

normal streets, as Ww i\ done, the results 

much better controlle« reumstances in the 

tory aré ) ed. No more than 

reporting 0 ! results in normal 


isi0DSs ly on the re 
the laboratory. 
apparently only a vague recollection of that 


tions 


ind told him al l installa 

log Bex =) } 

Oger during i In correction of his remarks on the sup 

*s . . lu naires ‘ l r indoor an \ 

Figure E. Comparison of the results from Fig. luminaires, ete., ndoor and out 
n assure hi ce again 


(straight lines within rectangle) with those of Blackwell oe , ’ 


ent colors 


CIE, p. 327, Fig. 8, June, 1959; 50 per cent accuracy). ‘ : i 


ests 

otherwis« mple y identical 
uminaire a, then il 
itions at the 

ang above the 


dings were simi 


himself in 
results of 
must know 


dimensions 


uence oO! 


reproducti 


xpresse 
the resu 
mercury 
ire concerne: 
entioned simple typ 
lamentally different 
mmends as chairman 


with the problems o 


‘ 
ions 


throu 

D 

comparison 
secon 
explal 


servers 


considerat 
of Balder and Fortuin.? 


slope of the eurves, differs 


groups is also from indiv 


shown in Fig. F). With the 
the position of our results , 
Figure F. Threshold measurements for various age 


Blackwell is not surprising 
groups. t — 0.8 second. Light from incandescent lamps. 


bered that it was not our 


Only of importance for our conclusions is how er D size of detail in minutes of arc. 


found for the various colors lie with respect a a average results at D l’ and observers’ ages be- 


Since we always worked in comparable si ions, tween 15 and 24 years. 
same team of observers, this b average results at and observers’ ages 
tween 15 and 24 years. 


Dr. Guth has noted 
e average results at D and observers’ ages 


extenso what I have said more briefly in 
tween 55 and 64 years. 


very high standard deviation (60 per cent 
| Nati investig i d average results at D and observers’ ages 


difference of 90 per cent, Since l insta ions 


have identical luminaires (simple luminaires without any tween 55 and 64 years. 
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is concern 
the 
in light col 


moreover, 


mport 


ordinate 


nt 


number 


mmar' 


suggestior 


thermally-insul 


integral 


tion to the 
‘ 
cer, iin 


th 


itly 


ipor, W 

gre 
1ceordi 
jacket 


the 


s improved 


irable 


sep 


r insertion, 


iring 


to 


inswere 
the sodium 
on 


course 


pproximate!l 


| 


1 by 


\ 


get! 
gen 


oldest 


con 


mint 


rly 


types 


pro 
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is partly bound up with certain 
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Errata 


An error has been discovered in the 


technical committee report, **Recommend- 
ed Practice for Office Lighting,’’ published 
ILLUMINATING 


in the June, 1960, issue of 
On page 316, column 3, line 


ENGINEERING. 


**100- to 140-degree 


to 140-degree zone.”’ 


reference to 


“110 


the 
' should be 
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|.E.S. LIGHTING DATA SHEET 


A.LA. File No. Sif 


INSTALLATION AT BAMBI HALL, BROAD AND PORTER STS., PHILADELPHIA, PA. 


Lighting a Ballroom 


LIGHTING OBJECTIVE: To provide a comfortable atmosphere with variable levels of illumination 


for dancing, banquet and relaxation-type dining, and meetings. 


GENERAL INFORMATION: This completely renovated hall is approximately 55 feet by 65 feet with 
a 20-foot ceiling height. One corner of the room (left background in photo) has a raised platform 
for orchestra, performers or speakers. Colors and reflectances of major room surfaces are: 

ceiling light cream 53% walls birch 
walls white and light floor natural finish maple 


blue stripe 


INSTALLATION: Lighting is provided by the following equipment, manufactured by Litecraft Man- 
ufacturing Corp. : 

One catalog No. B 139/72, 72-inch Domelite, equipped with one 500-watt PS-40, LF. lamp. 
This unit is located in the center of the room and is suspended on a 24-inch stem. 

Twelve catalog No. B 139/48, 48-inch Domelites each equipped with one 300-watt PS-35 LF. 
lamp. These units are suspended on 24-inch stems and are spaced on 12-foot by 18-foot centers. 

Ten catalog No. F 342 recessed louvered downlights, each equipped with one 150-watt R-40 
spot lamp. Units are arranged on six-foot centers in a cirele around center (72-inch) domelight. 

Nine catalog No. H616 bullet-type adjustable units, each equipped with one 150-watt R-40 
spot lamp. These units are on 24-inch stem hangers and are located over the raised platform in a 
triangular pattern. 

All of this equipment can be dimmed by motor-driven control dimmers. At full brightness max- 
imum average level of illumination in the center of the room is 75 footeandles. Brightnesses at 
that time are: ceiling, 5 fl.; white and light blue striped walls, 6 fL; birch panel walls, 3 fL; and 
floor, 14 fL. 


Lighting designed by Thomas P. Ferris and George T. Anderson, Jr., Application 
Lighting Engineers, Philadelphia Electric Co., and Electrical Contractor, Herman 
K. Solow, all of Philadelphia, Pa. 


Lighting data submitted by Thomas P. Ferris and George T. Anderson, Jr. as an 
example of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXV. Subscriptions to the entire series may be purchased from the 
Publications Office, 1ES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
Series XXV 
4-61 


fie ‘ON ona ‘WIV 





Report on 


Sixth International Technical Conference on 


Lighthouses and Other Aids to Navigation 


By CLIFFORD F. PEISTRUP 


official subcommittees appointed to study 
» the executive committee 
further allow a wide coverage of subjects, 
sions were held on unrelated subjects, that is, 
s discussed at one panel while light sources were 
t the second panel 
subjects of greatest interest as determined from 
discussion were 
Blondel-Rey Law or the effective intensity of 
lights. Special interest was shown for the dis 
1929 and ‘ t prox very fi rg light sources where flash lengths in the 
except during ‘ r De 1 of 940 to ’ micro-second region pertain. 
onferences were resume n 1950 w in ine , ? se of Xenon short are lamps for steady burn 
g application 
acrylic plastics minor light application 
Color thresholds 
5) The influence of ! 1 glare 
}) Sun or daylight switches for conservation of bat 
power. 
7) Recent battery developments 
solar power 
range and contrast 
) Recent studies of infrared radiation through fog 
ne subject pertinent to general lighting was glare 
effect on visual threshold. During the last five 
, France, the Federal German Republic, and Russia 
sic experimental work relating to glare 
The variation in visual thresh- 
us sourees under various background 
luminanees were reported. The German paper also re 
ported the effect of not knowing the source location in 
ining a p ieal threshold. The Russian paper 
neluded comprehensive tables of contrast data for a 
ultitude of objects and for various background condi- 
tions. To illustrate the thoroughness of their work, con 
trast data were reported for such subjects as a red brick 
building. white house, barn, against such backgrounds as 
liage, coniferons forest, grass, snow and sky. 
A new subject introduced to the Conference was the 
fluorescent color systems for aids to navigation 
This report gave a general deseription of the theory 
fluorescent materials and presented technical data 
fluorescent materials against standard paint 
advantages and limitations of fluorescent 
ere outlined. This paper was very thorough 
nplete as an introduction to the basic theory 


fluorescent materials; however, information 
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was not available at the writing of this ’ t the lack « mental data on the radii of the water 
one to predict visual rang ! riv ) ditio droplets in natu ic ) illy, buried in a paper on 
Fortunately, however, Dr. H ichar ; of ‘ to this same Conference were data on 
State University completed a study jus tl ( t atistica istribution of water droplet radi in 
ference met, which allows one t rel he nro ! 9 cact dat the experimenter needed Sines 
contrast data for the fluorescent aterial ‘ ! I : I nt was not interested in sound, he was 
tional luminance contrast data which will allow | i¢ un u rf cistence of these data. It was the 
tion of visual range in the usual inner, that is, it wil re | } my iat ( he writing ol 
allow one to enter Duntley’s visibility nomogt 0 ! present article 

predict visual range as a function of i ( Swedish paper was entitled “A New Light Systen 
fluorescent material knowing t ! Lo ‘ fall Light sing Sealed al Lamps.” With 
nance conditions. Dr. Blackwell's wrk i ‘ 1 ‘ speci st to signal lighting, perhaps it could have 
with this paper 1s a major cont 10 n th field ar } if a ‘evolving agt That Doesn’t Re 


should be extremely valuable to those concerned wit vi " tually the paper describes a method of using 
reraft marking syste and airport marking : m | provide complete sector coverage 
It was mentioned that various papers re lated te lor lor { ehthouse. Sector coverage means different colored 
were presented F’. ¢ Brecket ridge of the ito su : 0 ( etors of different intensity Magnet switch 
reau of Standards presented a paper on a “Co r prov voltag he various lamps in a 
of Signal Color Reeognition Tests.” ! pe I ) is ‘ viy n il f a revolving 
Breckenridge reviewed the last fi onifieal VOI heacon. * r} g \ m | ( noving parts 
ld and pointed out spe fhe ipplie: ( < 0 ! ‘ v = Ta ir h Wi I ary considera 
ne sirnalling The Russiar s pre nr wor I I g ng | atten d ligh not max! 
matie and achromatic thresholds 
field conditions. Franee presented so \ asi x ow il ! | using a decibel notation 
perimental work on color in its study ria re! I for : ‘ rit it uit al sure that within 
ilso did some « w threshold work mjyune t five veal » of vo \ | questioned as to 
its glare study. The foremost contribution in tl field nions ifer t delegates of the 
was the work done by Pierre Blaise of Franee . Aghthe \ ad \ proposals the 
paper he presented experi ental evidence that et i adoption o a i " | tatio ! thod for indicating 
be recognized as a true color right down to the photo; r| ! In “LL f Lights,” and the adoption of 


threshold To di . white and possibly red wer al 10d Vv Vv ch navigators ean forecast the luminous 


only two iO at eould be recog! ized at noLo ( I O I I inde r various ! eteorologieal eonditions. 
threshold. Monsieur Blaise attributes | lis oO ! y discussions on the two proposals were gen 
very pure licht souree with | ‘ lus all lave | an n matter has been referred to a 
this study of violet he used urv lam} i S] g com! study and solicitation of inter 
cial dark cobalt glass filter concluded that may tio opini Whether suel logarithmie light in 
be possible to add violet to the present red a ! tensity 1 would remain peculiar to lighthouse engineer 
colors now used in maritime signalling. Th will or finally adopted by recognized lighting groups or 
he of considerable interest to those e ! wit ole ards soci s is merely academic at this time 

applications in lighting. th lighthouse intensities now up 500 million, 

One paper presented to the Conference ited : that the mathemat f such large nun 

ipplication of retroreflective materials on aids to naviga orkin ormul: “an ome a little tedious. 


tion. Definitions peculiar to retroreflectors were intro Is muldn’t the decibel units git he mariner a rela- 
dueed along with the basic theorv. The definitions use ti seale of light units more sensible to his everyday 
in this report were proposed for consideration as stand mee} if comparative scales? For example, a 10,000 
ard definitions to be used by lighthouse authorities. Vari andlepo ‘light mav be represented by 40 decibel units 
ous types of retrore flective materials were described. Ths and a 100 million eandl power light by 80 decibel units. 
main contribution of this paper was the presentation of ‘or atmospheric conditions with a transmissivity of 0.7, 
a formula and curves for predicting visual rang ow 1e 10,000-eandlepower source is visible 13 nautical miles 


9 
. 


ing the area of the retroreflective material and assur 9 and the 100-million candlepower source, } nautical 


] 


the intensitv of the projector or searchlight an } iles. Thus, for this example, a doubling of decibel units 


threshold of the eve for anv given value of transmissi\ f intensity represents about a two and one-half times in- 
itv. Curves were plotted for several values ’ trans "OY in visual range. One unfamiliar with Allard’s 
missivity. This paper answers the practica stion saw, which relates intensity to visual range, intuitively 
“How far can T see an obiect which has ate thinks that the light 10,000 times brighter will be seen 
with retroreflective material?” considerably farther. Thus, the introduction of the new 

Far down on the list of active subjects was the propa decibel unit will give a more realistic glanee of the rela 
gation of infrared radiation in natural fog. One paper tive effectiveness of a light as an aid to a mariner. If 
from Japan and one from Germany presented work on any readers have any opinions on this subject, the author 
this subject. The German paper stated that the experi would appreciate comments 


ental results could not be verified theoretically due to Another subject which mav be indirectly related to 
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lighting is the remote control of diesel-engine generators paper discussed two aspherically ground glass optics. 
and aids to navigation equipment. Whether it be sun One is dioptric and accepts a solid angle of 3.3 steradians 
vuperated switches for conservation of battery power or from the light source. The second design is catadioptric 
nore sophisticated multi-channel radio-controlled and accepts light from a hemisphere or 6.3 steradians. 
for monitoring | ms, fog signals and standby This design was for a directional narrow beam applica- 
equipment, there are a va vy of control methods de tion and was capable of providing 80,000 beam candle 
scribed and discussed | Kingdom paper de power with a 12-volt 20-watt lamp. The British beacon 
seribed an elaborate combination land-line and radio link has a lens assembly consisting of two six-sided lens sec- 
ote control svysten ontrol of up to 16 stations is tions mounted vertically one over the other. Various 
provided from a sing! ommand unit. Coded pulses are light characteristics are available by varying the relative 
nitted into voice frequency tones and used to trans ilignment of the two lens sections. The lantern assem 
rnals. These include 14 control operations and bly, turntable and power system are deseribed. The 
lication operations at the central control. Step-by power system is unique in that it utilizes a transistorized 
gress of equip it signal action is indicated oscillator and amplifier unit to provide the d-e to a-e 
“fail-safe” tures of t system were deseribed conversion for turntable operation, 
dish paper sclss , mo eontrol svstem us At the conclusion of this conference it was announced 
very low, sub-audible frequencies, and a Canadian that the U. S. Coast Guard will join the International 
per deseribed a radio dial system. This svstem, when Association of Lighthouse Authorities. This organiza 
onnected to a radio receiver, switches the equipment on tion was formed in 1957 and provides a means of offi- 
or off upon the reception of appropriat wo-digit nun cially exchanging views on lighthouse matters. It also 
bers which are keved int: radi sn a t provides a technical service to member nations and proe- 
mechanis? esses the distribution of technical papers presented be 
it conditions e sift iehts turned . fore the Lighthouse Conferences. In addition, [ALA ean 
vlicht hours? Tn reference to lighthouses. T « ippoint committees to study common lighthouse prob 
ntroduce vou to t methods used ir rious eountri ems—whether they be technical, operational, or admin 
determining v to turn on main lights at licht istrative \ primary task of the International Associa 
ses during hours of dneed ' » some for on of Lighthouse Authorities is to coordinate the activi 
eountries 6] marv to tur he lieht when ties of the International Technical Conferences and 
is determir publish the conference reports. It has been announced 
obiect by da that the next conference will be in Rome, Italy, in 1965. 
All papers presented at this conference are available 
limited numbers. For those interested in obtaining in 
formation on specifie papers, an abstract of reports has 
been published and is available to those interested in 
signal lighting. Those having access to Armed Services 
Technical Information Ageney (ASTIA) Bulletins may 
ilete abstracts of all reports in ASTIA Tech 
{hstract Bulletin Number U 60-4-3, dated 1 No 
nber 1960. All reports were listed under the heading 
Navigation (Division 19). The abstract of reports is 
the Secretary, Sixth International 
C Conference. Commandant (ETD), U. S. 
of nher oast uard. Washington 25, D. C 
unattended Copies of all reports are available through the U. S 
¢ 250-mn Coast Guard or the Armed Services Technical Informa 


‘he Germat tion Agency (ASTIA) 





Register Now for Your Regional Conference 


es, now underway, offer the lighting man one of his best 

lating practical lighting knowledge—through sessions filled with 
latest developments in lighting products and practices. 

remaining conferences will be found on page 46A. Write to your 


an now to register for these important lighting meetings 
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Views and Opinions 


Base Bid Specification in Lighting— 
Its Benefits and Limitations 


oint ol 
ddition 
ces 

worth « 


rece ptane 


nd labor 
furnish, and 


exactly 


i speci akes if 
engineer to do a con plete and accurate 
1 


and assures the owner that if the base bid is aces 


lighting installation will bear sot ething 


ineide ntal resemblance to the plans If pls } n pre 


pared with the finesse that hase bid specification pet 


mits, the accuracy with which a bidder can estimate 


the 


work is increased tremendously. Contingencies to cove 
juestionable items of material or installation are all but 
The savings thus obtained will more thar 
reasonable profit factor for all parties concerned. 
finished work will always reflect the pride of the 
contractor and the supplier in a profitable undertaking 
Furthermore, since a base bid precludes “shopping tor 


unnecessary delays in delivery of equipment and 


Another desirable aspect is 


price,” 
installation are minimized, 
that suppliers of equipment can bid at a reasonable profit 
and henee are apt to be 
guarantee, and service. 


It must be understood that there 
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nost cooperative on delivery, 


differences be 
nich can and do 
tis! andatory 
provision tor any 
brand names of 
ind owner’s con- 
procedu es st p tor the offering 
mentary work on 


ontractor so as to discourage 


the base bid specifications 
o! ustification. 


: — 
the ase bid specification 


is 


speci eation, and the ac 


ent to a pe anutacturer 


preference o1 the part of the engi 


t) 
t 


inual use of the products of one manufac- 


ild invariably result in the engineer being ac- 
collusion with the supplier and the manufac 
associated stigma of being a percentage 
an. An enginee! policy of rotating the 


icturer to another 


heation trom one manul 


successive project, and the frequent acceptance 


tified alternate bids goes a long way in quieting 


hjection bidders, suppliers, and manuface- 


To most engineers, a lighting equipment manu 
’s reputation for workmanship, honesty, and in 
ften more important in the selection of 

equipment itselt The selection of 
equipment, honest and sincere] 
he expressed and defended instead 


behind the skirts ot subte riuge and hypocrisy 


lled “impartiality.” 
One of the greatest contributions that the architect's 


} 
t th 


consulting engineer can make to the lighting industry is 


; 


to abandon the farce of impartiality in the plans and 


specifications for any project; to have the courage to 
name a preference exactly and spec fieally ; to have the 


dogged tenacity to insist on enforcement thereto; and to 
fight whatever stigma may be associated with such action 
The engineer who has pride in his profession, confidence 
in his own judgment, and the courage to fight for his 
convictions will set the pattern for making today’s dream 
become tomorrow’s reality DANIEL S. Garposz, Con- 


sulting Enaineer. West Haven. Cons 
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Symposium Session Highlights 


onal fs 


Comfortable Visual Environment—(l. to r.) C, L. Crouch, mod- World Lighting—Willard C. Brown, moderator, 
erator, Carl W. Evans, H. E. D’Andrade, George W. Clark. Ruby Redford, Abe H, Feder. 


Street Lighting—Newbold Morris, Edmond C. Powers, Esthetics—Robert W. Dowling, moderator, Rollo Gillespie 
moderator, Jerome J. O'Neill, Stacy Standley, E. B. Karns. Williams, Jean Rosenthal, Joel Rubin. 


<4 Success of Higher Foot- 
candle Levels in Offices, 
Industry, Institutions— 
Henry J. Wald, modera- 
tor, C. L. Amick, E. A. 


Linsday. 


Lighting, Heating, Air > 
Conditioning — Douglas 
Haskell, moderator, Mur- 
ray Quin, Robert Gand 


(for B. S. Benson, Jr.). 


we fe 


Outdoor) Recreational Lighting—W. E. Cummings, moder- Residential—C. L. Amick, general moderator, Judith New- 
ator, J. R. Chambers, W. W. Weld, Thomas Smith Kelly. man, session moderator, S. R. Shemitz, Elizabeth Meehan. 
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Speakers es | Amick y-Brite 


Symposiums at National Lighting Exposition Lighting, Tm asday, 


General | ‘ and, ©) 


Attract Total Attendance of 1710 6.0.4:., os Comfortable Visual Environment 


Nine symposiums, constituting the men mag , ac ‘vans. editor. wedevrater: C. Le. Crouch. technical directer, 
inating Engineer Society 


Work jg , F ield i . 7, ' \ tl iblis! _ 
1 Lighting Forum held in connec occ; Guat Ut, t 


vi 


} ans, editor of Light 
tion with the National Lighting Expos! ng; H. ! D’Andrade, General Electr Co 
tion, turned out to be one of the ar’ om Wonk Clee Gearee W. Cask. Gutvanio 

, ] Electric Products Ir Wheeling, West Va 
best lighting conferences. This construc Over-all moc ator for all nine sessions ' 


tive program, featuring top speakers in was George J. Taylor, vice-president for New Light Sources and Their Application 


! 
nine hot lighting subjects, attracted marketing, research and development, Wederater: George J. Tayler 
audiences totalling 1710. Question and Day-Brite Lighting, Ine., St. Louis, Mo. Speakers: A. K. Gaetjens, General Electrie 
answer periods provided further educa The program was opened on March 5 “° Cleveland, Ohio; William 5. Till, West 
: z - nghouse Electric Corp Bloomfield, N. J.; 
tion to the large numbers of architects, wi ‘ Acynots ddr by IES Presi Theodore C. Sargent. Sylvania Electric Prod 


a 


engineers and others attending . ithard G er, manager of en icts Inc., Salem, Mass 


The “orums ere eld € le i ring ‘ 1 ivisio Sylvanisz . . 
Forums were held at the New Division, ylvania The Importance of Adequate Street Lighting 


York City Coliseum every day March 6 roducts Ine., Wheeling, West 
Moderator: Edmond C. Powers, Educational 


throug! st preceeding t aily t continued March 6 to 8 with - 
g! just preceedin he dail; : ; , Director of National Street and Highway 


4 
1 p.m. opening of the Exhibit Hall, which extraordinarily suceessful daily symposi Safety Lighting Bureau 

Speakers: The Honorable Newbold Morris, 

A > ” Commissioner of Parks, New York City; Jerome 

ments of some 250 lighting equipment information developing from new illum J. O'Neill, director of the Greater New York 

Total attendance at the nation levels, new lighting techniques, Safety Council's T ic and Transportation 

Division; Stacy Standley, product manager, 

Line Material Industries, Milwaukee, Wis.; 

tion. The experts presenting this infor Edgar B. Karns, product manager, Westing 

house Lighting Division, Cleveland, Ohio 


featured the display of new develop ums planned particularly to provide new 


day lighting trade show and recent concepts in lighting applica 


were 


The i of nine symposiums was ‘mation 
developed by an honorary committee of + R + | Lighti 
Integration of Lighting, Heating ond Outdoor and Recreational Lighting 
Air-Conditioning 


six. Participating in this planning wer« 

William H. Keen, Past Chairman of New application engineer, Public Service Electrie 
York Section of IES, an illuminating en Moderator Douglas edito of und Gas Co., Newark, N. J 

. - . " P re N pe . Js es q P rs. sales man- 

1eer with the New York office of Gen Architectural Forum ; I akers ar R. ¢ hamt rs n an 

d Speakers Robert jan y 3 ager Appleton Electrix Co Chicago, IllL.; 

Electric; Miss Ruby Redford, editor « r ter mir Div o “*homs rt " Thomas Smith Kelly ighting consultant, New 

I York City: Wallace W. Weld, chief application 

engineer, Revere Electric Manufacturing Co., 


Cc Cooper, eastern editor of Electrical Chicago. I 


Moderator: William C. Cummings, Jr., sales 


gil 
ILLUMINATING ENGINEERING; Berlon 


Construction and Maintenance, MeGraw Success of the New Recommended Higher 


Hill Publishing Co.; John Freeman, Footcandle Levels for Office, Industrial and Residential Lighting 


Moderator Judith Newman, architectural 


chairman, sponsor show committee, Ad Institutional Lighting 3 I , H k 
lepartment, irin for aung omemakers 


vanee Transformer Co.: Robert L. Davis, 
M oderaior He ‘ < co ilting ! magazine 
rineer, Wald & ras ‘ or} Speakers Sylvan R Shemitz, president, 


editor of Co ’ Electrical Equip- 


OPENING SESSION of the symposium held in conjunc- IES; seated center, Keynoter Richard G. Slauer, IES 
tion with the Third National Lighting Exposition, March President; right, Douglas Haskell, editor of Architectural 
6-8 at the New York City Coliseum. At rostrum, General Forum, moderator of the first symposium—integration of 
Symposium Chairman George J. Taylor, Past-President of lighting, heating and air conditioning. 
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completely 


g to some 


Pa engineers 
Esthetics of Lighting for Entertainment 
Theatre, High School Auditoriums 
Objects 


V 


Art 


World Lighting and Its Effects 


Rochester Section Sponsors 
_ Press Tour of RG & E Relighting 


INTEGRATED lighting, heating and air conditioning for the modernization of 
the Rochester Gas & Electric Co. 


Building was demonstrated to some 200 IES 
members 


and press 


guests and 


all-day 


25 trad editors, shown here at the luncheon 
session of 22 


meeting on February 


LOA Ligi 


ciency 


ré 


"40 
t\ 


) 


cil upon 


Emeritus Members and Fellows of IES 
Emeritus status is conferred by Coun 
Members and Fellows IES 


retired regular occupa 


of 
ho have from 
‘after having performed for the 
services of such meritorious char 


is the Council may deem worthy of 


Those 


exempt 


honorable reward.’’ honored 


Emeritus grade ar from 


of dues and entitled to all priv 


ges which they wer 


1ccorded as Men 


l , 4817 
. Chevy Chase, Md 
Non-Section ), I 
st, Holland 


Toror to 


in 


, Montelair, N, . 


Chicago Sect 


ion 115 
. Highwood, TI! 

Virginia Section), 1713 

Ave., Charlottesville, 

"AROLINE FE 

Florida Rd., 
F. G Michigan Section 
ing Society of Detroit, 
Ave., Detroit, Mich. 

V. New York Section 

Searsdale, N. Y. 


iHousatonie Chap 


tidgefield, Conn 
En 


100 
wort) 


Chieago Seetion), 


, Chieago, Ill 


n ed 


on page 12A) 
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3 reasons why 
General Electric 
Slimline is America’s 
most popular 
8-foot fluorescent 


Any time you see a long, unbroken line of fluorescent 
light, chances are good it’s a General Electric Slimline 
lamp. Over the years, the G-E Slimline has proved . . . 

1. Your customers can cut parts maintenance almost 
in half. A G-E Slimline system has about half as many 
parts as a standard 40-watt system, yet it produces 
the same amount of light. 

2. Your customers get 5% higher efficiency from 
General Electric Slimline lamps than from standard 
40-watt fluorescents. They get more light for every 
dollar of electricity. 

3. Your customers can make their places look better. 
Slimlines start instantly, with no blinking. They 
have an excellent record of uniformity and long life 
because of General Electric’s outstanding quality 
controls and manufacturing experience. Available in 
all popular colors. 

There are 14 combinations of tube length and diam- 
eter to fit anyone’s space requirements. Recommend 
General Electric Slimline lamps on your next job. 
General Electric Co., Large Lamp Dept. C-13, Nela 
Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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The nearsighted MISTER MAGOO says 
... “1945? Who could forget that year? 
Eagle-eye Magoo was mustered out of 
the Aircraft-Spotting Command, and 
General Electric invented the slimline 
lamp. Happy birthday, Slimline! Zounds 

they don't make these telescopes like 
they used to!” 


© uPA 
PICTURES, INC, 





COMPLETING organization plans for Rocky Mountain Residence Lighting 
Forum in Denver are, left to right, seated: Frances Beason, secretary, Fred 
Rosenquist, executive board; Harold Brandt, chairman; Helen K. Fields, public 
information chairman. Standing: Bob Walsh, program chairman; Bill Camp- 


bell, treasurer; Don Abseck, membership chairman. 


First NEMA Western Conference 
To Be Held in Los Angeles 
The National Electrical Manufactur 
Denver Residence Forum Launched s’ Association innounced plans for 
14th in Active Operation s first western conference, scheduled 
for Hotel 


for 


Midwest Electrical Trade Show - . , : wel hss Rote: ie x ’ pic gto 
Scheduled for May 2-4 in Chicago noe, j p oe ee agence fi na eing planned aa the 
chairmen A. Arval Mor 
Electra Motors, Ine., Ana 
1d Raymond M. Waggon 
oast vice-president, Hubbard 
Emeryville, Calif. 
’reliminary program plans for June 
lude a luncheon meeting for sales 
illies of electrical manufacturers and a 
general meeting with guest speakers on 
such topics as the world market for elee 


trical products, research and develop 


Pul ment, effects of imports on the electrical 


ast canter ndustry and current and future business 


controlle trends. An executive session on the sec 
ond day of the meeting will be devoted 


ighting 


Co Continued on page 17A) 
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PYREX® TUBES PROTECT 
TUNNEL LAMPS 


A number of the traffx 
and other countries are now prote 
their fluorescent lighting with 
Pyrex brand glass tube 


with its smoot! 


tunnel 


The glass tube 


surface, protects lamps and ele 


connections from the detergents 
monly used to clean these tunnels 

In most of these installations two fluo- 
rescent lamps are placed end to end ina 
tube in the maintenance shop. The main- 
tenance crew take a load these tubes 
down into the tunnels and replace burned- 
out lamps in a fraction of the time lormer- 
ly needed. It takes just seconds to remove 
one tube and insert a fresh on 

Can we help you simplify you 


requirements with glass by Cornir 


4000°K LIGHT WITH 
ONLY 2°C HEAT RISE 


We make a clear glass reflector which can 
be coated to correct the light from an in- 
candescent lamp to make it equivalent 
approximately to the light from a 4000°K 
source 

The coated unit reflects visible light 
but lets the infrared pass right through 
The resulting light is so cool, it causes 
only negligible heating. 
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Glass for lighting 


CORNING'S ANSWERS TO A FEW LIGHTING PROBLEMS 


This parti ular reflector is fo 
tist’s lamp. It provides a narrow 
light of unusually uniform intensity 
keeping both patient and dentist cool 
Ihe reflector in this application is 
twenty-eight distinc 


curved and has 
opt al sections Each of the twenty-eight 
reflects light across the entire work area, 
so the dentist gets uniform lighting de- 
spite his hand and instrument movements 

If vou would like to delve further into 
color-correcting, infrared-blocking _re- 


flectors and filters, check the coupon 


WE MAKE THE LENS 
FOR THE “BRUTE” 


This is the largest lens used in movie set 

lighting. It’s 

across The ialn} 

\ward for 
Figure 

heat genet 


feed it 22 

the tact that 
ould do the 
It's 

make sucl 

Special eq 
Qualit 

every len 

photome te! 


CORNING MEANS 


Please send more information on: 


Fluorescent lamp tubes 
Color-correcting reflectors 
Lenses 

Swimming pool lenses 


Name 
Company 


Address 


RESEARCH IN 
CORNING GLASS WORKS, 


actual candle power you specify in the 
pattern you want 

We can colouver the risers of our lenses 
to reduce brightness in your glare zones 

We can match these lenses with a full 
range of color filters 

We can put an infrared reflec ting coat- 
ing on them to take the heat out of your 
light 

ry us the next time you have a lighting 
problem, big or small, simple or complex. 


LIGHTING SWIMMING 
POOLS IS NO PROBLEM 















































When you want light in a wet environ- 
ment, Pyrex brand glasses recommend 
themselves almost automatically, 


Here are 


corrosive rence of water and chlorine 
} 


glasses which can take the 


and th without pitting or clouding 
or wearing away 

Here are glasses that can take the ther- 
mal shock of a 1500 watt lamp lit sudden- 
iv on a ¢ risp spring evening 

Here are glasses that take hard knocks 

Here are glasses whose secrets we know 
well, so we can manufacture a new item 
in mass quantities quickly at a pleasing 
price 

Perhaps these are the reasons so many 
of our swimming pools are lit with the 
help of Pyrex brand glasses 

If you are in this market, we would like 
to demonstrate our capabilities not only in 
the manufacturing area but in such allied 


helds as optical design, colors, etc. 


GLASS 


6104 Crystal! Street, Corning, N.Y. 





This is Opticon. ..a fixture designed to prove that a modest budget need not mean 
the sacrifice of lighting performance, aesthetic standards, or top quality construction. 
The lens, for instance, is injection molded in a single, crystal-clear unit 48” long. 
Secured by safety hinges, it swings away from either side for fast relamping without 
the use of tools. Its sides are patterned both inside and out with prisms that run at 
cross directions. The result is diffused peripheral lighting on ceiling areas for 


THIS NEW FIXTURE HAS 


eae AAaD 
LL LLL LLL AAALAC EERE AMAAPEEMEDDDDDOEODS POPPA AM MOMMA DARDS: 
Peder ddd dddaedead 





LiGhitr 


Jersey City 5, New Jersey / Showrooms: New York, Chicago, Dallas, Los Angeles 


Opticon is stocked by these Authorized Licutouier Distributors: 


‘ MUISIAN wished MINNESOTA 
Fe Wayne Retoe Rouge art Sug Dalat 
Northern Elec. Sup. Co 
Mimmcapols: 
naries A Anderson & Co 
h Central Elec Distr. © 


“ 
NEVADA 
Reae 
Western Elec. Dists. C 
NEW HAMPSHIRE 


Portsmouth 
ae 


Mass Gas ec. Light Co 


NEW JERSEY 
tthamtee City 
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low brightness contrast. The bottom throws wide-angle, glare-free task light down- 
ward through sharply molded, brightness engineered prisms. Other noteworthy fea- 
tures include: interlocking ends for arrow straight continuous runs (no dark joiner 
straps required); slim 414” depth; completely enclosed construction to keep fixture 
cleaner longer; one lamp and two lamp models. Trim, efficient, handsome... .its econ- 
omy will surprise you. Available either stem or surface mounted in 48” or 96” lengths. 


A MULTI-FEATURE LENS 


PPP ee Pee eee eee eee, 
Peo eee ; 


earn more about Opticon, write today for a complete brochure to Dept. IE-4 


JLIER 


... for a better way of Light 


WASHINGTON 
Seattle 
attic Lighting Fix 


CANADA 
entre 


SOUTH DAKOTA 
Watertown 
H. Larson Clec. Co 
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Here and There 
With |ES Members 


Officers of Sections and Chapters in 
South Pacific Coast Region met with 
RVP Roy Kreyser (seated, third from 
right) in Monterey, Calif. for discus- 
sion of local activities. Membership 
problems, program planning and local 
publicity campaigns all came in for 


spirited discussion. 


Dimming as a tool of home lighting was subject of a talk 
by Rose Coakley, Superior Electric Co., at Michigan Resi- 
dence Lighting Forum workshop. Also on the program 
was Harry Robbins, General Electric Co., with a talk on 
light sources. Fifty-one members and guests attended 


the afternoon session; 49 were at the dinner program. 


LGA Lighting News 


Northeastern Regional Conference Committee 
planning for June 8-9 meeting at Berkeley 
Carteret Hotel, Asbury Park, N. J. Left to 
right: Harvie Sykes, hotel committee Eugene 
Bataille, reservations; R. B. Coles, transporta- 
tion; R. L. Zahour, regional vice-president; 
Richard Townsend, finance; Bruce Jensen, gen- 
eral conference chairman; Clyde Nordheimer, 
entertainment; Frank C. Infanger, program; 
Louis R. Polzer, publicity; Seymour Bueck, 
lighting and display. 


Robert R. Wylie (Cleft), Sylvania Lighting Products, 
Salem, Mass., is shown here with Coastal Bend Chapter 
member, Bruce Hurley, after his talk, “Let’s Be Sensible 
About Lamp Ratings,” at a recent meeting of the Chapter 
in Corpus Christi, Texas. Mr. Wylie is a member of the 
IES office and roadway lighting committees. 
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OPENING meetings of fundamentals 


courses in Garden City, New York (left) 


of illumination Enrollment in each course is 25. Coordinator for the 
and Wichita eight-session Texas course is Clayton E. Owen, Texas 


Falls, Texas, being conducted under the sponsorship of Electric Service Co.; for the ten-session New York course, 
the New York and North Texas Sections, respectively. J. F. Dickerhoff, Long Island Lighting Co. 


to NEMA organizational 
ticularly in the Far West 
if safety reguiations 
irds, with particular 

on western ma 


; 


aaition 


Lighting Courses— 
Fruitful Section/Chapter Activity 


Among the most 
iable of ‘ 3S prograr re the 
fundamental vances ghting 
courses conducted by numerous Sections 
and Chapters throughout the country 
These courses, often offered in coopera 
tion with the local electri itil om 
panies ittract students who are em 
ployees of electrical contractors, distribu 


tors, and wholesalers, architect engineer 
ing and consulting engineering firms, 
fixtu m; nufacturers, utilities and ny 
others The annual school run by the 
Florida Section in Tampa, for example, 
Sg Iwavs assured of si 
sentation from members of 
electrical apprentice class 

Basic courses are usually conducted in 
eight sessions covering lighting and see 
ing requirements, light sources, auxiliary 
operating equipment and control media, 
application techniques for industrial, 
commercial and institutional areas, main 
tenance and costs. A round up of present 
activity indicates that courses are cur 
rently being conducted by the Connecti 
ut, Florida, North Texas, Philadelphia 
and New York Sections. 

Advanced lighting courses such as the 
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os Angeles, de: ith tires beariz 1e label comply with RLM 
1dvanced leulations, standards and conform to the National 
glare lu ) standards of quantity Electrical Code 
ind quality lighting problems in The RLM Standards Institute has two 
relation ) 0 s, ceiling suspension stated objectives: 1) to establish basic 
systems and comfortable visual quality standards for materials, construc 
environment tion and lighting performance of indus 
trial units and (2) to simplify the selec 
tion of lighting equipment by specifiers, 
Power & Light Exhibit Signs Lease illuminating engineers, electrical engi 
For New York World's Fair neers, general contractors, plant man 


4 45.000-square-foot exhibit sit agers and architects. A catalog of stand 


the 1964-1965 New York World’ ‘ai ards specifications is available on request 
has beer ‘ for the electri to the Institute, 754, Meriden, 
industry display y Power & Conn 
hibit, Ine... a¢ inistrators of " indus 


try’s particip m in the Fair. The ex 


Reduced Accident Rate Supports 
Value of Highway Lighting 


hiit wi ipy a corner site near a 
agoon 0 o of the Fair’s principal 
traffic : ( Lighting for critical sections of high 
rhe pows ( ight exhibit is being ways has proven economically justifiable 
planned by VEK Associates, Ine., New by the night accidents it prevents, ac 
Principal features are expected cording to recent findings of the Com 
announced by the middle of the mittee on Highway Illumination of the 

; , according to Ernest R. Acker, pres American ar Builders Association 
dent of Power & Light Exhibit, Inc. and sased on studies conducted in Connecti 
chairman of the board of the Central cut, the committee reports that lighting 
Hudson Gas & Electric Corp reduced nighttime accidents by 85 per 


cent on highways and 60 per cent in 


RLM Standards Institute Results of investigations by the High 
Adopts New Label way Research Board on traffic aecidents 


Man in Utah in 1953 and Massachusetts in 


The RLM (Registered Luminair: 


ufacturers) Standards Institute, Inc., 1955 indicated that fixed costs for acci 
Meriden, Cont has announced the adop dents were $5213 for fatal injury, $1277 


tion of a new label to be used to identify for non-fatal injury and $299 for prop 


: ‘ damag ¢ ae ¢ = » 
all luminaires manufactured in conform rty damage. With these amounts now 


ity with the RLM Standard Specifications *88umed to have risen ten per cent, pres 


by companies who maintain membership ¢"* day fixed costs can be established as 
in the Institute. The new label bears $5734, $1394 and $328, respectively. 


the words ‘‘RLM Certified’’ together By taking local figures for night acci 


with the imprint of the individual manu dent locations, applying the costs listed 


facturer. As in the past, the label acts above to each type of accident and then 


as a warrantee from the Institute, the ®PPlying the 85 or 60 per cent prevention 
Electrical Testing Laboratories and the Percentage, highway officials can deter- 


manufacturer that the industrial lumin Continued on page 18A) 
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Installations in the News... 


Winter Swimming Thrives Under Heat Lamps 


[wo rows of heat and sun 0) lamps per row, in- 
side of this 


stalled over the conerete aprons on either 


permit year round swimming and ining at a Ligonier, 
} 
Lamy. 


resort. Ey eighth bullet-t » fixture he a sun 


the other ven are equipped with rared lamps, 


operated uits or flexib \ ( { ; he 
lamps, hich | ) per juare to ol radiant 
m.) 


energy, change mperatul @ |} rom 52 


to OO d 





W. Warren Booth Retires from 
G-E Supply Co., Bridgeport 





PEOPLE 





Wakefield (A 
the Wak 


Schisler (A is Vice-pre 


| R. M. Brown (A 


Kiernan as as 
nt gener mana L. lL. Dvorak 
Matteson ! 
«. J. Bolles 


George E. Wat- 
new Re seare! 
eetrie Institute 
Vennard 


: 
oO 


Researe] 


Committee is Willis 


hairman of Commonwealth Edison 


Division 
Gale, « 
Co., Chieago, I 

of Albert V. Lowe as man 
Better Ele« 
trieally progran He suceeeds Ralph 
Compton Ad 


ident and ae 


Also announced was the 
ppointment 
ger of the Institute’s Live 


Zeuthen, who ha 


| srval Eleetrie Co., Bridgeport 
». has named William R, Felton as 
t ] er for the New York 
in announcement by 

istern zone manager. I) 

position, Mr. Felton will be re 
for contact with specifying fac 


sponsible 


ors in the architectural, engineering and 


eontraecting fe lds 


John C. Virden, Jr., president of the 
John C,. Virden Co., Cleveland, Ohio, has 
yunced the formation of a third divi 


(Continued on page 214A 
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Recessed Slendex solves tough ceiling problems 
in low ceilings in minimum cavities. Recessed 
only 134” so shallow it handles like tile 
Surface-mounted Slendex is only 3” deep overal 
. . . ideal for low ceiling installations 

Simplify your next project with Smithcraft 
Slendex. One foot wide for two lamps 


two feet wide for four lamps 


Slendex, as well as all Smithcraft fluorescent 
lighting equipment, may be leased under the 
Smithcraft LEASE-LIGHT* Plan to conserve capita! 


while enjoying the benefits of good lighting 


*Registered Mark Smithcraft Corporation 


Smithcraft Lighting CHELSEA 50, MASSACHUSETTS 


SPECIFY SMITHCRAFT UNITS FOR EVERY LIGHTING APPLICATION 


OFFICES — Smithcraft LARGE SCHOOLS — Smithcraft CHELSEA STORES — Smithcraft SONOLUME INDUSTRY — Smithcraft POWER- 
ELEMENT Pre-assemblecd modular Tops them all for crisp, clean good CEILING SYSTEM High-level il- GROOVE INDUSTRIAL Up to 2% 
units for high-level, comfortable looks, cool low brightness and lumination, plus effective sound times higher lighting levels at a 
illumination of any’ crea, in any fast, easy installation. More fix- absorption. Just 7” deep — lower cost per footcandle. PV 


pattern. ture for your money! adapts to any ceiling plon. series provides 25% vuplighting. 
y 9 g 
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, 
Manufacture of hinged poles — these and other products 


Efficient methods mean orderly, accurate assembly. Here, 
flow quickly through production system for on-time delivery. 


overhead conveyor moves luminaires in our spacious plant. 


What makes Revere the consultant’s choice for outdoor lighting? 


Revere builds lighting equipment 
to outlast even the user’s expectations 


How long do your clients expect their outdoor lighting 
equipment to last? Most users expect the equipment 
they invest in to last at least as long as the application. 
It seldom does. Realistic consulting electrical engineers 
know that in outdoor lighting, as in most other things, 
you get exactly what you pay for in terms of engineered 
light output and in equipment durability. 

Revere people know this too. That’s why it’s company 
policy to build up to a quality level, never down to a 
price level. The slight price premium sometimes com- 
manded by Revere products is invested by the factory 
in manufacturing and design refinements which assure 
a generous return in terms of premium performance and 
durability. The result is reliability you don’t often see, 


and added years of service you don’t usually expect. 


Just as the lighting specifier can select exactly the 
right equipment for any application from Revere’s wide 
line, so can Revere utilize all the resources of a large, 
modern plant to select the best manufacturing method 
for each product. When you specify Revere your clients 
get all the light they’re paying for, delivered where 
they want it, in fixtures designed and made to outlast 
even the user’s expectations. 


Write for your copy of Revere’s comprehensive out- 
door lighting catalog. Or see your Revere sales engineer 
for prompt answers to your questions on how our stand- 
ard line or custom design service can serve your needs. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


An important part of Revere’s service is 
the custom design and production of 
any special equipment needed for the job. 


Electrostatic spray painting produces a 
smooth, consistent, long-lasting prime 
coat on Revere poles and sub-assemblies 


ts such as this spun alumi 
r are carefully fabricated 


application requirements 
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Interior Systems, Inc. The 


il the 


sion 


division, with headquarters 


Calif., will be cone 
manufacture and marketing 
systems products for commercial 
institutional constructior 


lustrial and 


G. La Vigne, general manager of 
stern operations. will head 


Svstems 


Frank J Marriett M), director of 


Thomas Industries, Inc., 


appointment of Wal- 


engineering for 
has announced the 


T. Rouse as manager of engineer 
Fort 


lace 
Atkinson, Wis 
have 


ind devs lopment 


ing for the firm’s 
plant Mr. Rouse, 


of new product research 


charge 


who will 
and production line engineering, sue 
ceeds Charles J. Stuart, named as 


rer of the plant 


ik 


Arthur H. Landau has joined the ir 
de partment of EN 


dustrial management 
GINEERS, Ine., Consulting Engineers 
Newark, N. J. Formerly, Mr. Landau 
was associated with the MePhilben Mar 


as works manager and 


Richard J. Cae- 
as sales manager has been an 
the Major 
Prior to 
affiliated 
Corning, N. ¥ 


ppointment of 


Equipment Co 
Major. 


Corning 


joining 
Mr. Caesar was with 
Glass Works, 


Guth Co., St Louis, 


The Edwin F 
Mo., has announced the appointment of 
Glenn H., 
facturers’ 
ern Sout! 


Arnold (A) as their manu 


for Georgia and soutl 


agent 


Carolina 


According to announcements by H. L. 


regional manager of the Union 


Burpo, 


Carbide Plasties Co., a division of the 
Union Carbide Corp., William R. Neely 
nd Fredric M. Smith have 


representatives in 


been ap 
pointed as technical 
the company’s mid-western sales 
Mr. Neely will be located in Kansas City, 
Mo., and Mr make his head 


irters in Chicago, I) 


region 


Smith wil 


The appointment of Manufacturers 
Sales Agency, Omaha, Nebr., as repre 
sentatives in eastern Nebraska and Iowa 


has been announced by The Kirlin Co 


Mic} 


Detroit. 


Deaths 


A. W. Morrison, New 
D. L. Morse, Chicago Section 
A, H. Rogers, New England Sectio1 
R. A. Siedle, Rochester Section 
R. W. Stanley, Housatonic Chapter 


England Section 


(News continued on page 22A 
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1961 Dates of Interest to IES Members 


April 


April 20-2i—South 
Regional Conference, 
tel, Atlanta, Ga 
April 23-28 Ameri 
tects, Annual Convention 
Pa. 

April 29-May 3 
Electrical Distributors, 
tion, Detroit, Mich 
April 30-May 4 
Meeting, C 


Ind 


istern/South Central 


IES, Biltmore Ho 


an Institute of Archi 
Philadelphia, 


National Association of 


Annual Conven 


Electrochemical Society 


aypool Hotel, Indianapolis, 


May 


Intermountain Con 


Regional 
Utah. 


May 1-2 
ference, 
May 1|-3—American 
trical Engineers, 
Conference, Kentucky 
Ky 

May 2-4—Electric 
Sixth Biennial Midwest 
try and Lighting Exposition, MeCormick 
Place, Chicago, Ill 

May 4-5 Pacific 


Conference, IES, Sacramento Inn, Sacra 


IES, Salt Lake City, 
Institute of Elec- 
Rural Electrification 


Hote l 


Association of Chicago 


Electrical Indus 


South Coast Regional 


mento, Calif 

May 8-9—Pacific Northwest 
Conference, IES, Harrison Hot 
Harrison, B. ¢ 

May 15-16 
ence, TIES, Queen Elizabeth Hotel, Mon 
treal, Que 

May 15-!7—Building 
Conference, Shoreham 
ton, D. C, 
May 22-25 
Cobo Hall, 


Regional 
Springs, 


Canadian Regional Confer 


Institute 
Washing 


Re search 

Hotel, 
Engineering Show, 
Mi h. 


Design 


Detroit, 


June 


June 2-3—Maritim« IES Conference, 
Moncton, N. B 

June 5-7—Ex 
nual Convention, 
June 5-9 
try, National Conference, Commodore Ho 
tel, New York, N. Y 

June 6-7—-IES Council Meeting, Barbizon 
Plaza Hotel, New York, N. Y. Members 
are invited to attend meetings as guests 


lison Electric Institute, An 
New York, N. Y. 
Society of the 


Plastics Indus 


of Council. 

June 8-9—Northeastern Regional Confer- 
ence, IES, Berkeley-Carteret Hotel, As- 
bury Park, N. J 

June |18-23—American Institute of 
trical Engineers, Summer General 
ing, Ithaca, N. Y. 


Elee 
Meet- 


Louisville, 


Con- 
Hotel, 


Lakes 


Sheraton-Gibson 


19-20 Regional 


IES, 


June Great 
ference, 
Cincinnati, Ohio 

June 26-28 Heat 
ing, Refrigerating and Air Conditioning 
Annual Meeting, Denver 


Denver, 


American Society of 


Engineers, 


Hotel 


Hilton Colo. 


July 


Profes 


July 4-7—National Society of 
Meeting, 


sional Engineers, Annual 
Olympic Hotel, Seattle, Wash. 
18-20—Western Plant Maintenance 
Pacific Auditorium, Los An- 


July 
Show, Pan 


geles, Calif 


August 


Association of 
Contractors, Na 
Hotel, Las 


August 21-23 National 
Lighting Maintenance 
tional Convention, Flamingo 


Vegas, Nev 


September 


Industrial Building Ex 


September 12-15 
York City New 


position, New 
York, N. Y. 

September 14-15—Engineering 
ment Meeting, sponsored by AIEE and 


ASME, Hotel Roosevelt, New York, a. ae 


Coliseum, 
Manage- 
September 24-29—Illuminating Engineer 


National Technical Confer 
Hotel, St. Louis, 


ing Society, 
ence, Chase Park Plaza 
Mo 


October 

Electrical Manu 
Annual Meeting, 
Niagara Falls, 


October 4-6—Canadian 
facturers Association, 
Sheraton-Brock Hotel, 
Ont 

October 4-6—Int« 
Leagues, 
Hotel, 


Association 
Confer 


City 


rnational 
Annual 
Atlant 


of Electrical 
ence, President 
n.d. 

October 9-!0—United States National 
Committee, CIE, Annual Meeting, Olen 
tangy Inn, Columbus, Ohio. 

October 10-12—American Standards As- 
sociation, Nation il Conference on Stand 
ards, Riee Hotel, Houston, Texas. 
October 10-13—National 
tractors Association, Annual 
and Exposition, Washington, D. C. 
October 15-20 
Electrical Engineers, Fall General 
ing, Detroit, Mich 

October 18-20 Optical Society of Amer- 
ica, Annual Meeting, Biltmore Hotel, Los 
Calif. 


Electrical Con 


Convention 


Institute of 
Meet 


American 


Angeles, 
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hapter VIII, ‘‘Light as an Aesthetic 


Installations in the News “ee Factor in Interior Design,’’ includes: 
characteristics of light and its measure 


mie , methods of controlling light, re 


quirements of adequate lighting, design 


through light, design of lighting fixtures, 


objects, ways of securing 


for home 


rs, and planning 


Colour in Industry Today,* by Rob 
F. Wilson, published by the Mae 
n Co., 60 Fifth Ave New York 11, 
Y 1960, 90 pages, illustr 


ed. $8.00 


Shopping Center 


Farm Electric Sales Handbook, 








> were AND 
PAMPHLETS 





Power and Progress, 





Any Problems with Integration of 
Lighting /Heating/Air Conditioning? 


to round up the experts’ answers to questions 


IE is planning 


The Art of Interior Design, ; : ‘ 
readers may have on this currently urgent subject. Questions should 
cont | and application aspects of lighting /heat 


to the commercial aspects of the 


May 15, to Miss Ruby Redford, Editor, 


1860 Broadway, New York 23, N.Y. 
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2 out of 3 architects, contractors, distributors say: 


“THIS EMBLEM ON Z,) 
A FIXTURE BALLAST ¢ certitiep 
MEANS TOP \G; 
PERFORMANCE!” 


“It means ‘It means : j 
long-lasting savings in we longer 
service”’ installation” if lamp life’ 


) 


Among a nationwide sample of 
1200 architects, contractors and distributors 
2 out of 3 linked CBM with top performance. 


CBM Ballasts are checked 


by teste venuterty ot B.-L And they're right! For Certified CBM Ballasts must meet rigid standards for performance... 


as checked by independent ETL. And these CBM specifications also provide many practical 
benefits . . . including e longer ballast life « higher light output, and « up to 2500 hours longer 
lamp life than with non-certified ballasts. You get UL listing, too! So when you specify or 
install fluorescent lighting fixtures, it pays to insist on fixtures that have Certified CBM Bal- 
lasts. If you'd like to keep posted on ballast facts and news, ask us to send you CBM NEWS. 


Write CERTIFIED BALLAST MANUFACTURERS, 2116 Keith Bidg., Cleveland 15, Ohio. 
Participation in CBM is open te any manufacturer whe wishes te qualify 
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ON 


shown 


THE 


here 


CIRCUIT—IES President 
Milwaukee 
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Ceiling for the new California Bank main branch in Los Angeles. Interior designer, Henry Dreyfuss. Installed by Harold E. Shugart Co., 


Los Angeles. Ceiling made from Bakexrre Brand rigid viny! sh 


et pane ls by (¢ epco, In 


, San Francisco, California. 


A Bank Draws High Interest On Its 
LONG-TERM INVESTMENT IN LIGHTING 


I here's a friendly, refreshing note in this Los Angeles 


bank’s brilliant lighting. Glare-free and shadowless, the 


luminous ceiling is a snowy expanse of translucent 
Bake.ite rigid vinyl sheets suspended beneath fluores- 
cent fixtures. The huge panels, four feet square, consist 
of a top and bottom sheet with an air space between and 
are placed in a metal frame under tension to facilitate 
handling. For vears to come, the ceiling will stay as beau- 
tiful as it is. Accelerated aging tests show high resistance 
to ultra-violet light. 

Now... high impact resistance! Bake tre rigid viny] 
sheets are now available with new high impact qualities 
that provide extra resistance to hard knocks . . . the wear 


and tear of installation and maintenance . . . cracking 
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and warping. These sheets are normally unaffected by 
moisture and detergents, and, because of their light 
weight, they are easy to install, remove, and maintain. 
New designs or renovations can be given a lift with 
better lighting. Install luminous ceilings made with high- 
impact Baxe tre rigid vinyl sheet. For information, write 
Dept. [U-72D, Union Carbide Plastics Company, Divi- 
sion of Union Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. In Canada; Union Carbide Canada 


Limited, Toronto 12. 


UNION 
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BaAKEtrre and Unron CaRrsIpE 
irks of 


nde Corporation, 
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more 
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Contact your SOLA representative for details on new 
MV 


well as the other indoor and outdoor 


2-lamp indoor constant-wattage transformers, as 


alternative units 
Or write for information, mentioning parallel MV in 


door transformer. 
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SOLA 


A DIVISION OF 
BASIC PRODUCTS CORPORATION 





Paralleling” ends doubl 
lamp-outages 

Exclusive constant-wattage de 
sign holds lumen output with 
in 1% for line 
changes as great as 13° 
assuring full-rated lamp life 


voltage 


Prevents “drop-out” since in 
put voltage must fall 30°, be 
nominal before 


extinguish 


low lamps 
Inherent protection 
open or short-circuited lamps 
UL listed 

Available for 115, 208, 230, 
277, 460 and 575-volt input 


against 


SOLA ELECTRIC CO. 
Busse Road at Lunt, 

Elk Grove Village, I!!! 
HEmpstead 9-2800 

IN CANADA, Sola-Basic 
Products Ltd., 377 Evans 
Ave., Toronto 18, Ont 
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(Continued from page 24A) 


Installations in the News... 


HAMILTON ONTARIO CHAPTER 
4ssociate Member 

J M Canadian Westinghouse 

Hamilton, Ont 


MARITIME CHAPTER 


MONTREAL SECTION 

ssociate Members 

soles P \ Northern Electric 0 Ltd., 
Montreal, Que 

Chiarelli, D., Brais, Frigon and Hanle Mont 
real, Que 

Foster, P Dominion Tar and Cher 
Ltd Montreal, Qué 

Kobernick, E. D., E. G. Electric Co., Montreal 
Que 

Morissette, R., Union Electric Supply 
Montreal, Que 

Neate, G. R.. Dominion Tar and Chemic 
Ltd., Montreal, Que 


NORTHUMBERLAND CHAPTER 


Associate Members 

Carey, J. W., J. Carey & Associates, Moncton, 
N. B 

Steeves, L. G., 6 Lynch St.. Moncton, N. B 

Watson, M. P., The Holden Co. Ltd., Monctor 
N. B 


OTTAWA SECTION 


Associate Member: Quartz Lamp Lighting for Golf Course 


Argun, Z. N. H., Ottawa Technical Services 
Ottawa, Ont 


QUEBEC CHAPTER Report of another lighting installation are approximately three footcandles on 
No Elections for a short-hole golf course, a private the greens, seven footeandles en the fair 


: facility in North Carolina, attests to the ways, with units aimed to reveal golf 
St. Maurice VaLLey CHAPTER . : ; 
growing popularity of this practice, as balls both in flight and on the ground. 

No Elections . -_ . : 
reported in Mareh IE This latest in Floodlighting for ¢ putting green is 

ToRONTO SECTION stallation uses sixty-six 1500-watt quartz supplied by two more of the quartz in 


Associate Members incandescent lamps mounted on 12 poles candescent units 


Attenborough, A. E., Ainsworth Electrie ( at a height of 30 feet. Lamps are oper Photo and data are courtesy of Gen 
ex > ) 
ouum’ o zs Proctor & Redfern, Toront ated at 277 vo eral Electric Co., Nela Park, Cleveland, 
Ont Lighting lev« d by e system Ohio 
Quigg, J. J., Pewerlite Devices Ltd Toront« 
Ont 
Tenbrummeler, Bert, Wakefiek 
W wdale, Ont 
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Bloomer, E. J... L & S Mar iris r 

Ltd.. Winnipeg, Man Meyer, : he Potomas o ‘ GREAT LAKES REGION 
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Baltimore, Md Hesse, A. W . Ronald and 
VIRGINIA SEcTIO ciates, lou 
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Bock, E., Egli & Gompf, In« Baltimore, Md No Elections Continued on page 28A) 
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27A RockY MOUNTAIN SecTION Ensign, W A.. General Electric Co., Chicago, 
iil 
MIAMI VALLEY SecrTion ° cus Lindell, C. H., Appleton Electric Co., Chicago, 
PI 
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Continued from page 
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ssociate embe 
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es " a Pitman, W. 8., Jr.. Wholesale Electric Service 
Co., Kokomo, Ind 
Onto VaLury Se ‘ Robold, J. ¢ Public Service Co. of Indiana 
Ine., Vincennes, Ind 
Short, R. B Public Service Co. of Indiana 
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Associate Members 
O'Malley, T. K W estineh< 
Cincinnati, UF 
Niesen, J. R., 2 
bic ‘ ons MILWAUKEE SecTION 


CHAPTER 


Members 
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IES National Technical Conferences sey ee 


1961—September 24-29—Chase Park Plaza Hotel, St. Louis, 


Missouri 


1962—September 9-14—Statler-Hilton Hotel, Dallas, Texas 


1963—September 8-13—Sheraton-Cadillac Hotel, Detroit, Michigan 


1964—August 30-September 3—Fontainebleau Hotel, Miami Beach, sats > a e a 
Florida 
Boston, Mass. 


Americana Hotel, New York, N. Y 


Continued on page 49A) 
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The fixture that leads 4 lives... 


VENTRO-LUX 


it provides light - heat + cooling + ventilation 


As part of a 10 year product development plan, Curtis AllBrite 
presents a new fixture, the Ventro-Lux with Anemostat air-diffuser. 
Four essential services are provided in this combined unit—ex- 
cellent diffusion of light plus the optimum in heating, cooling and 
ventilation. The exclusive CALux lens provides effective conceal- 


ment of lamps, high light output plus attractive appearance. The 
CURTIS-ALLBRITE 
LIGHTING, INC. 


»neers in Planned Lighting 


separate Anemostat air-diffuser handles a high capacity of ait 
which it diffuses horizontally along the ceiling. Result—draft-free 
distribution, no hot or cold spots, no ceiling smudge. The Ventro- 
Lux is the first troffer to be combined with a high capacity air- 
diffuser. Since the Ventro-Lux and Anemostat units are installed 
separately there is no conflict in the trades. Curtis AllBrite Lighting, 
Inc., 6135 W. 65th St., Chicago 38, I11.—352 Shaw Road. South 


San Francisco, Calif.—Toronto, Canada— Vancouver, B. C.. Canada. 


APRIL 1961 





SMOOT-HOLMAN 











Ey | 














In the recent modernization of their Ontario, California office, the So. Calif 
Edison Company used customized louvered Smoot-Holman “Perfect Vision’’* 
luminaires. These replaced continuous rows of surface mounted, direct 
fluorescent units 


HERE’S WHY SO. CALIF. EDISON CHOSE “PVs” 


@® REMODELING COSTS GREATLY REDUCED —- NO NEW 
CEMING REQUIRED. This customized “Perfect Vision” 
installation, which embodies the use of plastic louvers 
between the luminous panels, is itself a “ceiling of light” 
There was no need to rebuild or to drop the ceiling. In 
the photograph above, the fixtures are suspended from 
the original ceiling using 18” stem hangers. (This attrac- 
tive, easy to install and niaintain lighting system is also 
ideal. when it is necessary to cover an uneven ceiling, 
water pipes, beams, or discolorations. ) 


© IMPROVED LIGHTING. Customized louvered Smoot- 
Holman “Perfect Vision” luminaires provide 
comfortable, shadowless illumination. A light level of 
approximately 150 foot candles is maintained in the 
office pictured. This installation made a marked improve- 
ment in light provided for typing and tasks performed 
in a vertical plane. 


@ EASY TO MAINTAIN. In contrast to most luminous 
ceilings, this installation has lamps at the ceiling line for 
easy cleaning and relamping. 
@ BALLASTS LAST LONGER. Ballast overheating had been 
a problem with the former surface mounted fixtures. These 
new suspended fixtures assure cool ballast operation. 
@ PLEASING APPEARANCE. The soft, even lighting 
completely without glare —is pleasing to the eye and con- 
ducive to good work. The plastic louvers spaced between 
the “PV” lamp panels give unobtrusive relief from the 
monotony of a conventional type luminous ceiling. 
@ CREDITS. Mr. James Howard of the So. Calif. Edison 
Engineering Department, together with Don Rawlinson, 
lighting consultant in the Ontario office, planned the 
installation. In Mr. Howard's words, “Without having 
to rebuild the ceiling, we got improved lighting and a 
pleasing decorative appearance using customized 
louvered Perfect Vision” Luminaires”’ 

Write for detailed information 
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HEXCEL 
HONEYGLO.... 


Improved Light Diffusion 
with the Distinctive 
“Honeycomb Look” 


NEW HONEYGLO 


luminous ceiling panels offer an appreci- 

ably higher Coefficient of Utilization than 

any other standard plastic light diffuser. 

The reason? HONEYGLO’s attractive 

honeycomb surface pattern provides over 

2000 individual light-diffusers. Standard 

2’ x 2° HONEYGLO panels are easy to 

install with a T-bar system... just as 

easy to remove for regular maintenance. 

Double-pan construction cuts down 

““show-through” from below of objects 

that may fall from above. HONEYGLO panels can’t attract dirt and dust 
because they’re destaticized...can’t support combustion because they’re self-extinguishing. 











NEW design individuality 
can be added to Honeyglo 


panels by custom molding company 
name, trademark, or medallion into the 
honeycomb surface of the panels. Without 
sacrificing illumination levels, this unique 
decorative accent complements other in- 
terior design features of clubs, restaurants, 
hotels, or institutions. 


HON EYG LO luminous ceil- 


ings are a product of Hexcel Products Inc., 
manufacturers of HONEYLITE® open-cell 
honeycomb louvers. For complete informa- 
tion on the Hexcel product best suited to 
your lighting requirements, call your nearest 
Hexcel representative. Or write Dept. H-4. 


® 
Ex C EE lL propoucts Inc. 


World's Largest Manufacturer of Honeycomb Products and Materials 

Executive Offices: 2332 Fourth Street, Berkeley, California 

Plants: Oakland and Berkeley, Calif.; Havre de Grace, Md. 

Sales Offices: Long Island City, N. Y.; Chicago, Ill; Fort Worth, Texas; 
Inglewood, Collif. 
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Opportunities n Illuminating 


Brochure on 


fr gineering 


, l 
| 
a | 
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Revision of IES Courses 


4 Lersen, ( rdinat 


S Dearborn St 


Revision of Lighting Fundamentals Course 


Advanced Lighting Design 


Problems Course 


Revision of 


Retter & | 


Science Textbook Review—! 


HANDBOOK— 


andbook; to lay out 
evelopment of individ 
through appropriate 
consult with the Put 
its presentation of a 


Council 


INDUSTRIAL—To init 
study projects 


rdinate ghtineg 


al fe review the 


neday 
ward Long 
1. Monaghar 
J O' Nei 


ten 


‘ ‘ } 


Men's Clothing Manufacturing 
r. Kridel, Chairman, Roches 


Ave Rochester 4 N 
‘ r 


er Gas & 
Y 


Graphic Arts 


I ] 
: todise 


( 11 S. Br 
Outdoor Production Areas 


‘ hirman 
Detroit 26 


Detroit Edison 
Mich 


Recommended Practice 
D. J. O'Neill, Chairman, Holophane ( 
4 Mad n A orh N. ¥ 
I odore Ake 
M. B. Bunson 
W ( ‘ 
W. H. Kahler 
I King 


Rubber Industry 
Nesbitt, Cha 


Akron, O} 


tjanahan 


Bebt 


INSTITUTIONS—To initiate, follow up and co 
ordinate lighting study projects in the field of 
iblic buildings and private institutions, re 
w the reports of the various study subconm 
ittees in this field and make recommendations 
R. D. Bradle man, Day-Brite Lighting 
5411 B ! St. Louis, Mo 
F. Avery ©. N. Laupp 
V. James J. H. MeCulloch 


Sharp 


Churches 


Hospitals 
N. L. Griffis epartment of Health 
Health Service 


edical Facilities 


Logan 


*utnam 


JOINT FARM (IES-American Society of Agri 
cultural Engineers)—To study the application 
of light and lighting of farm buildings, sur 
rounding work areas and other rural locations 
and to report thereon. 
Morris Lioyd Chairman Niagara 
er Co 535 Washington St 
N. ¥ 
P. Ditchman M. O 
}. P, Schaenzer D. E 


Mohawk 
Buffalo 


Whithed 
Wiant 


JOINT LIGHTING SURVEY—(IES-U.S. Pub 
ic Health Service To outline a method of 
making a survey of the visual factors of the 
working environment and the worker's vision 
and evaluating the findings in terms of visual 
omfort and effectiveness and eye health 
Mohawk 
Buffalo 3 


Chairman, Niagara 
orp 535 Washington St 


Parsons 


H. N Doyle Vice-Chairman, U. 8S. Public 
Health Service, Washington 25, D. C 

Duval, Jr 
Koven 


Teele 


Tula Brocard L. E 
I J. Cahill A. L 
George Clayton R. P 


LIGHT CONTROL AND EQUIPMEN* DE- 
SIGN—Collect and correlate the knowledze and 
lata on means and methods of controlling 
lirecting. reflecting 
light and o the 


gn 


transmitting and diffusing 


principles and practices of 


on, Chairman, Los Angeles Dept 
gn and Construc 
405 8S. Hill St.. Los Angeles 


Power, Desi 


Vice-Chairman, Day-Brite Light 
9411 Bulwer Ave St. Louis, Mo 
Hawes, Secretary, K-S-H Plastics, Inc 
Ridge, Mo 
G. R. Baumgartner J. 8. Hamel 
S. Blitzer F. M. Neal 
H. Church M. E. Robertson 
escott Coan W. A. Weibel 
Winkler 


1ES-SPI-NEMA 

F. C. Winkler, Chairman, Westinghouse Elec 

trie Cory 1216 W 58th St., Cleveland 1 

ar 

R. L. Bouse R. T. Holz 

J. S. Caps Paul O'Connell 

A. R. Chick E. 8. Naldus 

Prescott Coan E. R. Smith 

W. J. Fitegerald Elmer Szantay 

George Gilleard R. D. Ullrich 

R. 8S. Hawes, III J. H. Versteeg 

R. F. Hibbert George Wakefield 
H. A. Williams 


correlate and report 


LIGHT SOURCES—To 
available information as to the physics of light 
and light production and the characteristics of 
current iight sources 

Herbert A. Anderson, Chairman 
Corp., North Bergen, N. J 
I F. Kelly, Vice-Chairman 
Works I Lynn, Mass 

L. E. Barbrow D. 8S. Gustin 
W. E. Carpenter Walter Houston 
R. D. Churchill ©. Leinhard 
David Cutler Paul Ries 

G E. Davidson M. E. Robertson 
George Freeman E. H. Salter 


Duro-Test 


Champion Lamp 


ynnway 


Color Rendering 
Dorothy Nickerson 
Hampshire Ave., N.W 
( N. Clark Norman Macbeth 
George Freeman G. R. Stillwell 
( W. Jerome Luke Thorington 
D. B. Judd A. W. Weeks 
Gunter W yszex ki 


Chairman 2039 


Washington 9, I 


LIGHTING AND AIR CONDITIONING—To 
study the relationship between lighting and 
air conditioning, both with regard to integra 
tion of luminaires or lighting systems with 
heating and cooling requirements, and to their 


mutual effects on room environment 


Continued on page 36A 
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DISCRIMINATING 
DIMENSIONS 
IN LIGHTING 


We're proud to offer two of the most dis- 
tinguished designs available in the market 
today. Benjamin know-how has combined 
superior engineering and maximum light- 
ing efficiency in smart, slim fluorescent 
fixtures, that add the note of distinction 
to any office or commercial installation. 
Dramatically decorative . . . competently 
functional. 

No visible metal supports. Can be 
mounted singly or in continuous un- 
broken line. Variety of light-diffusing 
lenses for any purpose. Two or four lamp. 
Forty-eight inch lengths. 


The incomparable C(>C FRCNADO 


Here is the latest development in controlled light- 
ing—3 in 1 lens—snap-in wiring channel—only 2),° 
deep—two types of lens. Des-zsed for surface 
mounting for all types of commercial lighting— 
offices, schools, banks and other interiors that re- 
quire high quality illumination, realistically priced. 


Fe ee hm em em Be ee ee 


The distinctive Eatilina, 


Today's most copied commercial fixture. its beauty 
of design and universal adaptability make it the 
number one choice of architects and consulting 
engineers. Selected by contractors for its of 
installation. In either prismatic lens or plastic 
louvers, this unit has no equal. 


THOMAS 


INDUSTRIES INC. 


BENJAMIN LIGHTING DIVISION 
207 East Broadway, Louisville 2, Kentucky 


The World’s Largest Single Source of Lighting 
for Home, Commerce and Industry 


Write for FREE Catalog...clipand | 
mail now: . 


THOMAS INDUSTRIES INC. 
BB cajecess Lighting Division, Dept. 8'E4 } 


207 E. Broadway, Louisville 2, Kentucky 


[_] Please have your Lighting Specialist call 


= Please send me your new folders on the 
Catalina and Coronado 


Na’ 
Firm. 


ee See nw, 1s 





PROGRESS—To keep in touch with develop Thomas J. Seburn, Chairman Bureau of 
nents in the art of lighting throughout the Highway Traffic, Strathcona Hall, Yale Uni- 
vorid and prepare a yearly review of achieve versity, New Haven, Conn 

. te : of illur ating e » , . . 
nen in the art ) lluminating engineering H E Mason, Secretary, City Hall Annex, 
m in ILLUMINATING ENGINEERING 


Room 1032, Philadelphia, Pa. 


» (hes - s > rh 
Strang airman, Curtis-A F Jack Alexander M. A. Lobas 


Earl Allgaier Alexander Lurkis 
*D. M. Baldwin *R. B. Markheimer 
‘J. D. Blythe J. F. MeGough 

laas o . on quaré elphi P. C. Box O. W. Meissner 
MAINTENANCE—Te stu me Ox at . > R. P. Brotzman D. G. Mickle 
tributing to maintenance tor s ip ‘ EE! Cc. R. Minors 
framework ct lela =stucie » Gover > R. S. Bucher *George Nagel 


195 ckstead Ave., Leaside 


mine factors tim the prosecutor H ' son P. B. Clark *J. J. Oberhausen 
W. F. Crosby Oo. P. Ortlieb 
1. R. Dow E. E. Paul 
J. L. Eberly ° :. Plowman 
W H. Edman ‘re Potenza 
W. B. Elmer Cc Prisk 
: ; 1. H. Pahey Cc. H. Rex 
MERCHANDISING (former t é t . ; 4 ~ —e soa ‘ M. Finch D. W. Rowten 
re I staan (he , tian ‘ . ‘ ' ' Fishman F. J. Schmitt 
- Friede S. E. Sisco 
; Glass *J H. Shaw 
QUALITY AND QUANTITY OF ILLUMINA. B. Halvorson t. M. Swetland 
TION, RECOMMENDATIONS FOR—To pre Hawkins P. Teel 
aa: saan af cenineiiiens. Weenie William Hawley William Til 
tness relationships in R. M. Hoot D. A. Toenies 
( W. Howie G. A. Trosper 
*Harry Hrivnatz Vernon Waight 
Robert Kaiser H. F. Wall 
R. Cc. Wey 
R. M. Willistor 
Henry Wojcik 
R. R. Wylie 
J. W \ ! 


lations 
: 


Chairman, Sylvania |! 


One 48th St.. Wheeling. W. V 


an 


MOTOR VEHICLE ( EXTERIOR) — 


of na’ing t ! 


i} 


sch 


itzer " Reyaek Handbook 


G F Korten, Chairman Consumers 
( 212 W. Michigan Ave Jackson 
Cc. R. Minors 


Fahsbender 
' bbons 


n Goodman 
High Speed, Density Highways 
B. Clark, Chairman, Line Material Indus 


ROADWAY—To es ! +e entit ales ries, 12th & Madison Ave., South Milwaukee 


s under!) 


NOMENCLATURE—'* 
standards of illuminatior 





o. 
w IZ 
les 


se) IES Emblem 
i 


The official IES Emblem is available to members in 14-inch, 


14-karat gold, screw-back lapel pins at $3.75 each. Background 
of the emblem is blue for Members, red for Associate Members 
and white for Fellows. Orders for the lapel pins should be 
sent to John K. Michel, Membership Secretary, [IES Head- 
quarters, 1860 Broadway, New York 23, N. Y. 
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Wilkes Central High School, Wilkesboro, North Carolina 


Not a glimmer of glare in this gym lighting job 





INSTALLATION DATA 


Abolite HMFAU-2400 fixtures with 
750 watt incandescent lamps. Mount- 
ing height 22° with 15’ 6" x 16’ spacing. 
Ceiling height: 30’. Average footcandle 
level: 43 
Architect: Coffey and Olson 
Consulting Engineer: 

George B. Rottman & Associates 
Electrical Contractor: 

Ralph Duncan Electric Company 
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Abolite uplight fixtures shield against glare, wash out ceiling 
shadows—There are 43 footcandles of light (average) throughout 
that gymnasium, yet there’s practically no glare to bother spectators 
or players. This easy-on-the-eyes lighting is made possible by the 
unique design of Abolite fixtures. Notice how both vertical and hori- 
zontal surfaces are lighted evenly without any deep shadows and 
how the light directed upward through the open top of fixtures elimi- 
nates sharp contrasts by washing out dark background shadows. 
35° lamp shielding virtually eliminates glare. 

Abolite’s modern air-swept design also reduces maintenance costs. 
Air circulating through the fixtures sweeps them clean of dulling dust. 

Although in this installation Abolite fixtures are used with incan- 
descent lamps, they can also be used with color-improved mercury 
lamps. There are 18” and 24” diameter Alzak aluminum fixtures for 
use with 400 and 1000 watt mercury and 14” and 18” diameter fix- 
tures for 300-500 watt incandescent lamps. Abolite Lighting Division, 
The Jones Metal Products Company, West Lafayette, Ohio. 


ABOLITE 
beni 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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Tunnels and Underpass Lighting 

H. F. Wall, Chairman, Public Lighting Con 
174 E. Atwater St., Detroit 26, Mich 
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lighting equipment and illu 


report thereor 


nn 


Secretary, Wheeler-Fullerton 
Hanson, Mass. 
McCreight 
MeCulloch 
Meaker 
Meyers 


Paul H. Lamson, 
Lighting Division, 
\. J. Birkhoff M. E 
1. E. Bock J.H 
R. D. Bradley Phelps 
A. R. Chick G.A 
R. C., Dahl W. E. Murray 

G. E. Davidson F. M. Neal 

D. W Jack D. Pomuu 
Charles Elliott Priscilla Presbrey 

WV. V. C. Poulks Luke A. Provenzano 
1. S. Franklin R. L. Smith 

W. G. Hill Thomas Snaman 

\. Horton Kurt Stauffert 

H. Houston R. P. Teele 

+ F. Jones WwW. W. Weld 

\. E. Kraweek Ss. W. Wilson* 

r. H. Leister P. L, Young 
Alternate 


Davis 


Guide for Determination and Specification of 

Diffusion and Hiding Power of Fixture Diffus- 
ing Materials 

4 Herton, Chairman 

rp. 1216 W 


Ele« 


Cleveland 1 


Westinzhouse 
58th St 


Birkhoff J. H. McCulloch 
Phelps Meaker 
Davidsor F. M. Neal 
R. L. Smith 
H. Witte 


Bradley 


Guide for Electrical and Photometric Meas- 

urements of Fluorescent Lamps 

Electric 
Mass 


Mevers Chairman Sylvania 


Sylvan St Danvers 
T. H. Le 


» Presbre; 


ster 


E. H 
Kurt 
A. W 
Wilson 


Salter 
Stauffert 
Weeks 


Guide for Interpretation of Test Data and 
Results 

A. R. ( oe Testing 
Ave., New York 


1irman Electrical 
East End 


E. Kraweek 
rH 
M. |} 


Leister 
MecCreight 
Phelps Meaker 
G. A. Meyers 

R. L. Smit 


W itte 


Guide for Method of Measurement of Fluo- 
rescent Lamp Starting 


Meye Chairman Sylvania Electric 


Syivan St 


E. M 


Kurt 


Danvers, Mass 
Kooker 
Stauffert 

4. W. Weeks 

Guide for Methods and Techniques of Meas- 
uring and Reporting Tests of Reflector Type 
Lamps 

Presbrev Chairman Westingho 
Electric Corp., Bloomfield, N. J 

G. I Davidson H. K 
C. D. Foss Harry 
J. 8. Franklin A. E 
G. A. Freeman E. H 
S. M. Gray Kort 


Priscilla use 
Hammond 
Koth 
Kraweek 
Salter 
Stauffert 


Guide to Photoelectric Portable Photometers 
G \ Hortor Westinghouse Elec 


Ohio 


Chairman 
58th St.. Cleveland 1 

Phelps Meaker 

G. A. Meyers 


Guide for Photometric and Electrical Meas- 

urements and Life Testing of Incandescent 

Lamps 

W. E. Murray 
Water and P 


Chairman, Los Angeles Dept 
Box 3669 Terminal An 


Angeles, Calif 


ywer 
( D. Foss Kurt Stauffert 
W. H. Houston Paul 
Harry Koth H. C 
E. H. Salter Ss. W 


Tow neen 
Walton 
Wilson 
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Where light must be right and diffusers durable 


When critical seeing tasks are involved, there can be 
no compromise with quality in lighting. That is why 
the lighting equipment shown above, in the final 
inspection area of an automotive assembly line, uses 
diffusers of white translucent PLEXIGLAS® 
acrylic plastic. 


PLEXIGLAS provides the efficient transmission and 
diffusion of light that results in a 300-footcandle level 
of shadowless illumination in the area. The diffusers 
are strong, rigid and light in weight, with easily 
cleaned smooth surfaces. In addition, PLEXIGLAS is 
highly resistant to breakage and notable for its free- 
dom from discoloration after years of exposure to 
fluorescent light. These are the advantages that have 


made PLEXIGLAS the word for quality in all types of 
commercia! and industrial lighting installations. 

We will be pleased to send you the names of equipment 
manufacturers who use PLEXIGLAS, together with a 
copy of “PLEXIGLAS for Lighting’, which contains 
full details on the use of this outstanding light- 
ing material. 


ROHM F 
HAAS 


PHILADELPHIA S,PA. 
in Canada: Rohm & Haas Co. of Canada, Lid., West Hill, Ontario 


PLEXIGLAS 
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Guide for Photometric Testing of Floodlights 
of 10°-160° Total Beam Spread 


4 } Ky ek i sirmar Crous blir a 


Guide for Photometric Testing of Fluorescent 
Luminaires 


‘ \ 


Guide for Photometric Testing of Mercury 
Sodium, and Incandescent Street Lighting 


Luminaires 


Guide for Use and Care of Electrical Instru 
ments in the Photometry Laboratory 
H Chairmar \ 
« St Norwalk, ¢ 
G. A.M 
W. E. Murr 
A. W. Week 


Practical Guide to Photometry 


R > Bra 


Study Project C—To Follow Ballast Testing 
Techniques 


Study Project E—To Study Determination of 
Average Brightness of Luminaires 
th } H 


THEATRE-TELEVISION—! 


for theatr 


Educational and Community Theatre Stages 
Rn. G. W ame. Chairman. Centur: P 


‘rd St. Ne 


Committee 


A. W. Boylen A. ©. Risser 

A. R. Davis H. D. Sellman 
W. S. Dewey G. C. Smedberg 
R. W. Duckwall H. K. Smith 

Tr. Fuchs D. L. Thayer 

GG. Gaiser N. Whiting 


Theatre Lighting Glossary 
A. R. Davis 


687 South State 


Chairmar 


Television 


19 
W. O'Meara 
K. Palius 
R. E. Scroggs 
H. Seltz 
D. Theakston 
W. Weber 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 


AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 
( L Croucl Technical Director 


representative to all 


Building Exits Code, A? 
H. E. D'Andrade 


American Standard Practice of 
Industrial Lighting, All 


G. Parks 


American Standard Practice for 
School Lighting, A23 
1 M. Chortton 


Building Code Requirements for 
Light and Ventilation, A53 


W. Griffith 


National Electrical Code, C! 
Panels 2, 3, 10 


G. E. Shoemaker 


Definitions of Electrical Terms, C42 


Priscilla Presbrey 


Inspection Requirements for 
Motor Vehicles, D7.! 

R. P. Teele 

Letter Symbols and Abbreviations 
for Science and Engineering, Y!0 
Priscilla Presbrey 


Drawing and Drafting Room Practice, Y14 
Priscilla Presbrey 


Graphic Symbols and Abbreviations 
for Use on Drawings, Y32 


Priscilla Presbreys 
Office Standards, X2 
E. H. Church 


Preferred Numbers, Z17 


E. Spencer 





Changes in address must be 
received at IES Headquarters by 
the first of any month to be effee 
tive with the issue of the next 


succeeding month 











Safety Color Code, 253 
W. H. Kahler 


Colors for Industrial Apparatus 
Equipment, Z55 
W. H. Kahler 


Standardization of Optics, Z58 


Priscill resbrey 


Uniform Industrial Hygiene Standards, Z62 


L. G. Parks 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
GOVERNING BOARD 

S. K. Guth & i 


Crouch, alternate 


ARMED SERVICES NRC VISION 
COMMITTEE 
©. L. Crouch 


CANADIAN NATIONAL COMMITTEE OF 
THE INTERNATIONAL COMMISSION 
ON ILLUMINATION 


W. Bateman George Watters 


INDUSTRY COMMITTEE IN CONNECTION 
WITH HANDBOOKS OF INTERIOR 
WIRING DESIGN 


G. E. Shoemaker 


INSTITUTE OF TRAFFIC ENGINEERS— 
STUDY OF INTER-VEHICULAR SIGNAL 
SYSTEM 

R. P. Teele 


INTER-SOCIETY COLOR COUNCIL 
Norman Macheth,* Chairman 
R. C. Allison W. F. Little* 
C. N. Clark H. L. Logan 
G. F. Dean J. A. Meachan 
Cc. W. Jerome* Gladys Miller 
Paul Seagers 
*Voting delegates 


NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 
_ ae 


Vehicle Lighting 
R. P. Teele Aa 


Roper, alternate 


NATIONAL RESEARCH COUNCIL 
Division of Engineering and 
Industrial Research 


Cc. A. Douglas 


Highway Research Board 
E. E. Paul 


National Academy of Sciences 
A. F. Wakefield 


National Academy of Sciences, 
Advisory Board on Critical Tables 
W. E. Forsythe 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 
Herbert Klieg! 


U. S. INSTITUTE FOR THEATRE 
TECHNOLOGY 


J. E. Rubin 


U. S§. CENTER, INTERNATIONAL 
ASSOCIATION OF THEATRE 
TECHNICIANS 

J. E. Rubin 


U.S. NATIONAL COMMITTEE OF THE 
INTERNATIONAL COMMISSION 

ON ILLUMINATION 

H. R. Blackwell W. P. Lowell, Jr 
J). B. Browder Leonard C. Mead 
Cc. L. Crouch E. M. Strong 
Glenn A. Fry R. G. Slauer 

M. N. Waterman 
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; _ meet ee 3 ——— Crouse-Hinds 
" | ; ‘: BA Explosion-Proof 
where . - ad tee Lighting Fixtures 
: ae in ClassI, 


you vi | NS 
need it... . 


regardless of surrounding atmosphere ! 


When there’s something in the air — explosive gases, ignitible dusts, 
corrosive fumes — Crouse-Hinds has exactly the light to give 


you lighting exactly where you need it — with complete safety! 


Lighting that’s safe to operate in explosive concentrations of acetylene... 
hydrogen . . . gasoline vapors . . . organic, inorganic or metallic dusts. 


Lighting that stands up under the corrosive attack of acids, salts, alkalis. 


What kind of lighting do you need: Bench . . . area . . . flood? 


Incandescent . . . fluorescent ... mercury vapor? Permanent . . . portable? 


You'll find them all in the Crouse-Hinds catalog. It’s the only place you'll 
find lighting for every Class and Group under the National Electrical Code. 


Ask your Crouse-Hinds Distributor. 


sé 4 6 


he or@ 


os 


Crouse-Hinds Dust-Ignition-Proof Lighting Fixtures in grain elevator — a Class IL, Group G location 


Crouse-Hinds 
Vaportight 
Lighting Fixtures 
in a corrosive 


outdoer location SYAACUSE 


OFFICES: Atilcnta Baton Rovge Birminghom Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indionapolis Kansos City 
los Angeles Milwaukee New Orlecns New York Omcoho Philadelphia Pittsburgh Portland, Ore. St.Lovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 

Crovse-Hinds of Ceneda, Lid., Toronto, Ont. Domex, Mexice City, D.F. Peterco, Seo Pavie, Brazil 
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Harvard 


nore 


cture' New Litecontr« 


LITECONTROL 
LIGHTING 
Helps Ivy League 
Look Better 


... Before and After” 
Pictures Prove It 


aay 7 
oy 





he Men's Clothing Dept 
( oop and you don't need a liberal education 
the superiority ighting in 


the right hand 


iixtures provide an average intensity 


f andl aS against an approximate 35 foot- 


oorcandles right at the 
sleeves of the suits in 


nportant lower level 


98 foorcandles) 
more pleasant 
suit. Fixtures 
ro the ceiling 

ystyrene pr smatic 
IES-NEMA-SPI 


} 
; ry 


t Stal z styrene Think 


speci 


GHTING 


INSTALLATION 

Harvord Co-Operative Society, Harvard Squore, Cambridge, Mass, 
AREA SHOWN 

Men's Clothing Department 
LIGHTING DESIGN 


Lighting Division, Combridge Electric Light Co., Cambridge, Moss. 
DISTRIBUTOR 


Westinghouse Electric Supply Company, Boston, Massachusetts 
ELECTRICAL CONTRACTOR 
M. B. Foster Electric Company, Boston, Mossochusetts 
CELING HEIGHT 
10’ — O 
FIXTURES 
Litecontro! #4284RS-X 8 lamp 4 ft. square surface mounted fixtures, 
with STYLUX clear patterned polystyrene diffuser. Lamps, 40 watt Deluxe 
Cool White Ropid Stort. Strip fixtures in suit rock cornice by others 
INTENSITY 


Average in oreo, 70-75 footcandles in service. At price tags on sleeves 
of suits in lower rack, 57 footcondies 


Cia.” Ase Sc oe 


LITECON TIROIL 
CALLED 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 


36 Plecsant Street, Watertown 72, Massachusetts 
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IES National and Local Officers, 1960-1961 


Officers and Council 
1960-61 


President 


Products 


SLAUER yivania fF 
One 48t 


HAMBERS eo 
r Ay Chi 
Hydro 
. me 


Division 
Siva Chamblee 
LOWELI 


Directors 


( AMICK 
141 
3ARR 
land 
HAMEI 
k, Calif 
L. SMART 


Box 


Soston 
St., Boston, Mass 
P. Tesue, Nationa 
Washington, D. ¢ 
oserpnH THomas, Canadia 
Co Ltd Faillon St 


280 


Regional Vice-Presidents 


Joux M ( 
Education 


Ont 


Region 
ronto Board of 
Street, Toronto 2B 

Bast Central Region—C. D 
Light Co., 435 Sixth Ave 

Lakes Region ALSTON 
eral Electric Co., Nela Park, ¢ 

Inter-Mountain Region Lioyp § 
Reed & Co., 1018 Lawrence 

Midwest Region—R. D. Conen, Glasco Elec 
trie Co., 721 N. lith St. St. Louis, Mo 

Vorth Central Region R. M. SMART 
Electric Products Ine 2001 N 
Ave., Melrose Park, Ill 

Region—R. I Zanovur, West 
inghouse Electric Bloomfield, N. J 

Pacific Northwest Region—J. T. CoTTINGHAM 
Portland Electric Co.. 621 8. W 
Alder St Ore 

South Central 


Canadian 


MILLER 
Pittsburgh. Pa 
Roperrs, Gen 
eveland, Ohio 
Reep, L. § 
Denver 


Duquesne 


Great 


Syivania 


Cornell 


Northeastern 


Corp 


General 
Portland 
Region—J. S. Wittiams, Ar 
kansas Power & Light Co., 9th & 
Little Rock, Ark 

utheastern Region— Day 

Brite Lighting, Inc } vent NE 

Atlanta, Ga 

uth Pacific Coast Regi R. H. KReYSER 

1239 Cedaredge Ave agle Rock 41, Calif 
Southwestern Region Deck, Jr., Gen 
eral Ele« Supply P.O. Box 5504 


Texas 


Louisiana 


Sts 


tric 


Dallas, 


Section and Chapter 
Officers, 1960-1961 


Alabama Section—South Central Region 
Chairman—R. P. FuLMerR. W 
Comer Bldg Bi 


1407 


Elec 


rmingham 


estinghouse 
tric Corp 
Ala 
Secretary - Canterbury 
Birmingham, 


PaT KRAHENBUHI 
Electric Co.. 1013 7th Ave. S 


Ala 
Alamo Section—Southwestern Region 
TRAVIS, Be 


& Associates, Inc., 1927 N. St 
Antonio, Texas 


nslade 
Mary's 


Chairman—Lon retta. Gree 


San 


APRIL 196] 


ectric 


Wheeling, 


ecretary—W. 8S 


Bldg 


SMITH 
Antonio 


Square D Co., 5 


Travis San Texas 


Arizona Section—Inter-Mountain Region 
Chairman—-8. 8. LamMpg, 4230 I Hubbe 
Phoenix, Ariz 
Secretary—D. L 
P.O 


Arizona Public 
Phoenix, Ariz 


Rurr 


ice Co., Box 2591, 


Arkansas Chapter—South Central Region 
Chairman Louis Srovur, Curtis 

P.O. Box 107, Little Rock, Ark 
Secretary—G E ELLEFSON, JR 
1800 E 


Leo 
26th S&S 


Associates, 


Ark 


Landauer & 
Little 


Ark-La-Tex Chapter—Southwestern Region 
Chairman H I PANNELI 
Electric Power Co., P.O. Box 
port, La 
Secretary—J M Hut 
& Assoc 
port, La 
Arrowhead Chapter— 
South Pacific Coast Region 
Chairman—C, M. Perper, Southern Cal 
Edison Co P.O. Box 190 
JAMES COX ( 
P.O. Box 176 


Rock 


1106, 


Frey 


110 Creswell 


)DLESTON 


dleston ates, 1 


forn 
Redlands, Cal 
Secretary 


Power Co Corona, Calif. 


Bluenose Chapter—Canadian Region 

EMILE LANDRIAULT, 23 
Road, Halifax, N. 8 

Secretary J. G. Ferraris, J A 
Lighting & Ltd jox 1 
dale P.O N.S 


Chairman 


Display 
Halifax 


British Columbia Section— 

Pacific Northwest Region 

Chairman—J. E. Baker, 2193 
West Vancouver, B. C 

Secretary—J. ( Spencer, Canadian 
Electric Co Ltd 1030 East 
Vancouver, B. ¢ 


Buckeye Chapter—Great Lakes Region 
Chairman—MICHAEL LEAHY M. J 
Co., 1089 Elmore Ave Columbus 24, 
RicHarp Eppy, Co 
Ohio FE 215 N 
Columbus 15 


Secretary 
ectric Co 
Ohio 


ern 


Capital Section—East Central Region 
Chairman—K. W. Copp, 1213 Kathryn 
Silver Spring, Md 
Secretary—N H. Borns, Ge 
Co 777 14th St.. N.W 
D. C, 
Central Florida Chapter— 
Southeastern Region 
Chairman—J. R. LaTowur, Jr 
West St.. Daytona Beach, F 
CONNELLY 
P.O Box 


neral 
Washington 


tric Co., 538 
Secretary—G. W 
& Light Co 
Beach, Fla 


Central Illinois Chapter— 

North Central Region 

Chairman—R. B. Hovinp, 110 Willow C 
E. Peoria, | 

Secretary R. E ENG 

Consultants, 1011 


Enginee 
Peoria, | 


BERG, Beling 


ing Main St 


Central Kansas Chapter—Midwest Region 

Chairman—J. B. Neyuon, Sylvania Electr 
Products P.O Box 403, Wich 
Kans 

Secretary—H. H. Buruser, Butler 
Mfg. Co., 415 S. St. Francis, Wichita, Kan 

Central New York Section— 

Great Lakes Region 

Chairman—R. C. SwWanson, Jr., N 
hawk Po Erie 
Syracuse 

Secretary Ww 
Works 


Bivd. W 


Corp 00 


Corning 


Central Oklahoma Chapter— 

Southwestern Region 

Chairman—J. D. Hampton, Okla 
Electric Co., 321 N 
City 1, Okla 

Necretary R. O. Jackson, Oklahoma 
Electric Co 321 N. Harvey, Ok 
1, Okla 


homa Gas 


Harvey, 


Gas 


sahoma 


IES National and Loc 


imbia & South 
Front St., 


Roa 


perv 


Stout Co 


L, 


t 


South western 


Shreve 


Hud 


Shreve 


lif 
il 


alifornia Electri 


fumford 


Wilson 
Arm 


Argy e Ave 


Genera 


sroadway, 


Leahy 
Ohio 


} 


| 


Electric 


° 


Economy Ele« 
la 
Power 


Daytona 


ourt 


r 
l 


Lighting 


iagara Mo 


& 


Oklahoma 


& 


City 


Chicago Section—North Central Region 

Chairman—E. H. Gauuet, Advance Trans 
former Co., 2950 N. Western Ave., Chicago 
18, Ill 

Secretary 
Edison Co 72 W 
Ill 


MoreLui, Commonwealth 


Adams St., Chicago 90, 


Chinook Chapter—Pacific Northwest Region 
Chairman—GorvDON RAISBECK, Canadian West 
Supply Co., 330 llth Ave, W., 
Alta 
YVON 
& Lefebvre 
s.W { 


inghouse 
Calgary, 
Secretary Bogehold, Jensen 


514A Fifth Ave 


LEFEBVRE 

Consultants 

algary, Alta 

Cleveland Section—Great Lakes Region 

Chairman F ( WINKLER, Westinghouse 
Electric 1216 W. 58th St., Cleveland 
1, Ohio 


Corp 


General Electric 
Ohio 


ISHER, JR., 
Cleveland 12, 


Secretary W. 8S. F 
Co Nela Park 


Coastal Send Chapter—Southwestern Region 
Chairman » O. Grueert, Central Power & 
1279, Victoria, Texas 
HALLiBurRTonN, P.O. Box 866 
Texas 


Light Co sox 
Secretary Ss. G&G 
Corpus Christi 
Coastal Empire Chapter— 
Southeastern Region 
Chairman—L. R. Cass, Jr., 
tric & Po P.O. Box 
Ga 
Secretary—} E 


Savannah Elec 
wer Co 949, Savannah 
Smirn, Jr., Graybar Elec 
trie Co., 532 Indian St., Savannah, Ga 
Connecticut Section—Northeastern Region 
Chairman—J NEIDHART, The Miller Co., 

Meriden 
Secretary FRANCIS 


515 Meriden Rd 


Conn 
CuaRK, Lighting Services 
Waterbury 4, Conn 


Cornhusker Section—Midwest Region 
Chairman—W M SCHOLES, Omaha 
District, 17 & Harney, 


Public 
Power Omaha 2 
Nebr 
Secretary 


Public 
Omaha 


FreD ENGELHARDT, Omaha 
Power District, 718 Electric Bldg 


Nebr 


Diablo Section— 

South Pacific Coast Region 

Chairman—L. A. KOMER, 
Products Ine 1811 Adrian 
lingame, Calif 

HunTER LAUER, 

1625 Clay St., 


Electric 
Bur- 


Sylvania 
Road, 


Pacific 
Oakland 


Gas & 
Calif 


Secretary 


Electric Co 


Eastern New York Section— 
Northeastern Region 
Chairman J ( Govu.p, Niagara Mohawk 
Saratoga, N. Y 
Niagara Mohawk 
State St., ‘ 


Broadway 
WALDRON, 
126 


Power Corp 
Secretary—C. E 
Power Corp 
Eastern Pennsylvania Section— 
East Central Region 
Chairman R. ©. HamMsuer, 
Power & Light Co 9th & 
Allentown Pa 
Secretary R J 
Spruce & 


Pennsylvania 
Hamilton Sts., 


Mort 
Water 


Electro-Silv-A-King 

Corp Sts., Reading, Pa 

Edmonton Section— 

Pacific Northwest Region 

Chairman—H. E. Matuger, Alberta Electrical 
Supplies, Ltd 10168 106th St., Edmonton, 
Alta 

Secretary—W. R 
Assox Ltd 
Building, Edm 


Eric Ackland and 
Northern Hardware 
Alta 


VERNON 
621 
onton 


tates 


Florida Section—Southeastern Region 
Chairman—B. P. Brst, Healy & Latimer 
2714 9th St. N., St. Petersburg, Fla 
W H Kiyce, 3602 Gardenia 
Tampa 


ecretary 
Drive Fla 
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Forest City (London) Chapter— 
Canadian Region 
Chairman—G. I THuEAKST 
Londor Ont 
. G DUNSMORE 


Herton St Lor 


Georgia Section—Southeastern Region 


Chairman awe. Ge 
Rd 


Golden Gate Section— 
South Pacific Coast Region 
DUNME 


etary 


r 


1 
t 
‘ 


Golden West eee aati Regie ion 


Ch 


‘ 


Gulf Coast Chapter—South Central Region 


r Reeves M 


Franc 


Hamilton, Ontario Chapter— 
Canadian Region 


Indiana Section—North Central Region 


' 


iH \\ i AFFE 


M 


Inland Empire Chapter— 
Pacific Northwest Region 


lowa Section— Midwest Region 
Cha } Kinosney, ( 


Supply ( is SW 


D 


Kentuckiona Chapter—Great Letes Region 


and Local 


Chairman 


Maryland Section—East Central Region 

Ricwuarp Duniop, Dunlop Light 
12-14 E. 24th St.. Baltimore 18, Md 
Secretary J } BURDETTE JR Egli & 


N. Calvert St.. Baltimore 


ing 


Gompf 
2, Md 
Mexico Chapter 
Chair OcTAvIo SaAncuaez H., Sierra 
tepe« 25. Mexico, D. F 
Mario Rusto 
#11 é 0, D. I 


man 


Miami Valley Section—Great Lakes Region 
cr P k WEHNER Wehner-Ro 
Box 226. Miamisburg. Ohio 

8. I BURNHAM 


N. Wilkinson St Daytor 


Genera 


Section—Great Lakes Region 
D. J. Tuersenx, Sylvania F 


rvale Detroit 


Mid. South Chapter—South Central Region 
ATTERSON i776 Wele 


17 


man i roe P 


Section—North Central Region 


ScHNOI chne 


180 
Mississippi Chepter—South Central Region 
co rman r t P.O to 67 
Miss 
] } 

t Miss 


Montreal Section—Canadian Region 
Chairma ). HANLeY 430 Mi 
' 


yntarv ‘ 


Mother Lode Section— 
South Pacific Coast Region 
EvTon HARRIS 


District 


ci rman 


New England Section—Northeastern Region 

Chairman I \ BEAN Voriander L 
St Boston. Mass 

’' M nosey, Cambridge Electr 


kstone Cambridg« 19, Mass 


ghting 


New Jersey Section—Northeastern Region 
Tit, Westinghouse Ele 
N. J 


co rman Ww s 


LE JR Jersey 
er é : Madison Ave 
Rd Morristowr N 
New Mexico Chapter— 
Inter. Mountain Region 
man—S. D. Jounst 
1646 Towner N.!I 
uv _ < BoypstTo 
1614 2nd St NW 


New Orleans Section—South Central Region 


( Scuroepver, Jr Schroeder 


ew Orleans 


New York Section—Northeastern Region 
H Perers, ( idated Edison 
Irving Place, New York 


oO t 


onso 
Zigas, 10 


North Texas Section—Southwestern Region 
Oo man B. I Cook, Close-Cook Asso 
I Dallas 14, Texas 

Tr. Kimery, Dallas Power & 
Dallas 1 


ates 
Texas 


6 Commerce 


Officers, 1960-1961 


Northumberland Chapter—Canadian Region 

Cheirman—M,. L. Hieas, T. Eaton Co. ( Mar.) 
Ltd Foundry St Moncton, N.B 

Benorr LAVIGNE, 197 West Lane, 

Moncton, N. B 


Necretary 


Northwestern Ohio Section— 
Great Lakes Region 
Chairman PauL Hoop 
Toledo 12 
AupRey ( 
Toledo 


Eggleston a, 255 
Ohio 
Weroener, Ti 


Ohio 


& Se 
Gradoip! 
Toledo 


Secretary 
Edison Co 


Ohio Valley Section—Great Lakes Region 
Gruser, Cincinnati Gas & 
& Main Sts 


Chairman—H, J 
Electric Co., 4th 
Ohi« 

Secretary k J 


Cincinnati 2 
Elee 


ation, 920 Federal Reserve Bldg 


McGinnis, Cincinnati 
trica A saac 


Cincinnati 2, Ohio 


Capital Section—Southwestern Region 

Seay, Seay Electric Co., 423 
Okla 
KLAvus 


Tulsa 


Chairman—J. R 
W. Third 


Secretary 


Tulsa 
W J 
820 | 6th St 


Crouse Hinds Co., 


Okla 


Oregon Section—Pacific Northwest Region 
rman——J. YONEYAMA, Corps of Eng 
Custom Bldg 

Au NATALIE Pacific 

920 S.W 6th Port] 


ineers 
Portiand 9. Ore 

Power & 
ind 4 


Ottawa Section—Canadian Region 

Chairman—S,. D. McGann, Dept. of National 
Defense, Square, Ottawa, Ont 

Dept. of Transport 

Ont 


artier 
B. GLass 
Ottawa 


etary R 


Roor B120 


Onart Caepter—Mieuedt Region 
m SARE, Bare-Rhodes Inc 

Meadowmere, Springfield, Mo 

A. R. Comprtor, 18 

1, Mo 


, R 


51 S. Dollison 


Palmetto Section—Southeastern Region 
Chairman—R. FE Faucett, General Electric 
Hendersonville, N. C 
y-——JOSEPH SCHANDLER, 47 

Asheville, N. C 


Merrimon 


Panhandle Chapter—Southwestern Region 
ANDREW WILLINGHAM, Box 150, 
Amarillo, Texas 
Secretary—B. D 
Texas 


Chairman 


GaRReETT, Box 1030 


rillo, 


Philadelphia Section—East Central Region 
Speep, Hopkin Brothers, 
Inc., 120 N. 7th St., Philadelphia 6, Pa 
PuRDUM 
Broad St., 


Chairman Ww G 


Philadelphia Elec 


Philadelphia, Pa 


Secretary—S. W 
tric Co., 211 S 
Pittsburgh Section—East Central Region 
Chairman—J. B. MCNALL, West Penn Power 
Co., ¢ Hill, Greensburg, Pa 
Secretary—L. W. Hornreck, 711 


nue Bidg., Pittsburgh 22, Pa 


abin 


Penn Ave 


Puget Sound Section— 

Pacific Northwest Region 

Chairman G. Don Wirt, Puget 
& Light Co., P.O. Box 218 

Secretary—G. F. FITzMaURICE, 
Travis & 1117 2nd Ave 
Seattle 1 


Power 
Wash 
Beverly \ 
Bldg 


Sound 


Poulsbo 


Associates 
Wash 


Quebec Chapter—Canadian Region 

Maurice Barry, Canadian West 
Supply Co 1295 Boulevard 

Quebec, Que 

Corr, 1003 


Chairman 
nghouse 
Charest 

Anne Blvd. 


Necretary J.P 


Quebec 5, Que 


Rochester Section—Great Lakes Region 
CaRL POLLACK 72 Hemingway 
Rochester 20, N. Y 
BUTLER 

East Ave 


Chairman 
Drive 

Secretary—G. R 
Electric Co., 89 


Rochester Gas & 
Rochester, N. Y¥ 


Rocky Mountain Section— 
Inter-Mountain Region 
Chairman—J. E. Watson, F! 
tenance Co., 1427 Elati, Denver 4 
Secretary—G. N. Cio00s, Gregg N. Cloos Co., 


977 Jackson 


Main 
Colo 


lorescent 


Denver 6, Colo 
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ULTRA-NORMAL LIGHT FOR ABNORMAL 


L4 . % > 
ie ‘93: °_> 
Cage... a_i , 

a ’ 
ws. 


a 


SSeeane 
Seene > 


Here is a versatile, heavy duty lighting fixture (P2700 
SERIES) engineered for dependable performance in 
various abnormal environmental conditions. Thor- 
oughly gasketed and sealed, this fixture is designed 
to inhibit dust and moisture accumulations, keep out 
insects — even unauthorized human beings, with- 
stand many forms of impact and remain on guard in 
the dark of night with watchful illumination. Tamper- 
proof and fully enclosed, this Visionaire® is applicable 
to institutional and commercial kitchens, low tempera- 
ture storage rooms, hospital corridors and under 
canopies. Here’s a fixture that will cut your mainte- 
nance costs to new lows. 

A full width, heavy gauge, reinforced back plate gives 


ENVIRONMENTS 


ert 


the P2700 maximum strength and rigidity. A thick, 
smoothly curved, translucent acrylic enclosure, 
completely sheathed in metal, produces excellently 
diffused illumination. Membrane gaskets of extruded 
viny] at all abutting surfaces remain resistant to most 
atmospheric contaminants. Tamper-proof fasteners 
guard against unauthorized interference with fixture 
operation. For maximum application versatility the 
P2700 may be ordered for low temperature operation 
and with a 6-watt fluorescent night light. 


Let Sunbeam Lighting Company's ultra-normal P2700 
provide you with protected lighting. Write today for more 


details. 


SUNBEAM LIGHTING COMPANY 


East GItin riace 


APRIL 1961 
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(Continued from page 444 Southeast Florida Section— Tennessee Valley Section— 
Southeastern ‘Region South Central Region ~ 
St. Louis Section—Midwest Region Chairman—G. H. Gitt, Century Lighting, Chairman—W. N. Tung, Bond Electric Co., 
Cheirmen—P. Q. OLSCHNER, Westinghouse Inc 1477 N.E. 129th St.. N. Miami, Fla 413 6th Ave. Soutl Nashville, Tenn 
Electric Cory 411 N. 7t t ou rece % R. H. MaNuey, Studio of Lighting Secretary——W I JONES, Nashville Electric 
Me ‘ 708 N.E. Pirst Ave Miami 32, Fla Service, 1214 Church St., Nashville. Tenn 
Secretary—H. E. Tuias 


315 N. 12th St.. St. Lou Southern California Section— Toronto Section—Canadian Region 


South Pacific Coast Region Chairman—A. W. Henscnen, Shore & Moffat 
St. Maurice Valley Chapter— Chairman—Epwarp BALOGH, o 37 Benedict Architects, 51 Wellington St. W., Toronto 
Gonedion Reston Canyon, Sherman Oaks, ( if 1. Ont 

enees 9 Secretary—J. S. HamEt, 234 S. Buena Vista Secretary—K. R. Ornmrov. Powerlite Devices 
Chairman—Pavut BRanper, Norther St. Burbank. Calif Led.. 54 Atomic Ave. Terente 18, Ont 

Co. Ltd., 1717 rue St. Ge : 

Que Southern Colorado Chapter— 


Secretary L, Rr HARD ' ' Inter-Mountain Region 
Electric Co., 1369 Royale St ro tiveres 


Twin City Section—North Central Region 

Chairman—JoOuN BAHNAK, 711 W. Lake St 
Minneapolis 8, Minn 

Secretary—H W. Speu. Northern States 


Que Chairman—J. 1} PARKER, Parker 
. ciates, 114 W. 9th St., Pueblo, Colo 
Secretary—Mary Doverass, Souther “ate , P P < : , . 

San Diego Section— rado Power Co., 115 W. 2nd St., Pueblo a Ce } So. 5th St., Minneapolis 2, 

South Pacific Coast Region Colo . 

Chairman—R. O. GRAY liforr ectri . ‘ 
Weeks. 424 Sth Ave eg elit South Plains Chapter—Southwestern Region Twin Ports Chapter—North Central Reaion 

St Chairman—W S. Harkowen, Collins Ele« 


Secretary—P. O. Ricn st ec r Chairman—R. M LIVLEY 2219 28th 
trical Construction Co 1924 W Superior 


744 GU Bt San Die Lubbock, Texas 
Secretary—James Rem, Homer G. Maxe St., Duluth . Minn ‘J 
: . 1611 4th St Lubbock Tex retary G. « ALDEN Minnesota Power & 
San Jacinto Section—Southwestern Region “is : Light ) W. Superior St.. Dulut 
Chairman—D L. COPELAN Crouse-Hir Suwannee River Chapter— Minn 
e 20 J nia Me ates > 
~ w oe os Southeastern Region ; ’ . 
Texas era ae a — ro Utah Section—Inter-Mountain Region 
Secretary—H. D. Weisser oa . N 


' ~ Chairman—W. A. Hvucktins, Jr., 1320 Laird 
ly Drive, Houston 24, Texa ' ' 

’ retary - UCH. 7 We Hill Ave A ve Salt Lake City, Utah 

Roscor D. CarRRou Utah Power 


6 S. State St., Salt Lake City 


San Jose Chapter— 
South Pacific Coast Region 
Chairman—Prrsr DARN’ Ga hai ! 
Electric Co., 161 Main St f wor rive, Charlotte Vancouver Island Chapter— 
Secretary—E. H. Prrers , , é ry—l ofer, Rouse & ; Pacific Northwest Region 
Electric Co., 86 8S. Third St S ae P 4 - rreens ro Chairman Grorece Lanaponr, H. J. Lang 
& Son, 508 Bastion St., Victoria, B. ¢ 
Secretary W. E. Beek, British Columbia 
Electric Co. Ltd., 820 Pandora Ave V 


toria, B. ¢ 





1961 IES Regional Conferences 


Virginia Section—East Central Region 
Chairman L. 8S. Reams, E. I. DuPont de 


Region Date and Place Chairman Nemours Inc Box 1447, Richmond 12, Va 


Inter-Mountain May 1-2 Donald Dyrenforth Secretary—W. M. Ampurcsy, Jp, Westing 
~ house Electric Corp 300 Travelers Bidg 


Salt Lake City, Utah General! Electric Co. Richmond, Va 
249 E. 5th South 
Salt Lake City, Utah Western Michigan Section— 

Great Lakes Region 

Wayne F. Muleock Chairman—S. A. Faren, Graybar Electric 

Utah Power & Light Co. Co. Inc., 432 Monroe N.W., Grand Rapids 


. Mich 

> oc 

P. O. Box 899 Secretary—J. W. Gentry, Purchase Electric 

Salt Lake City, Utah Supply Co., 700 Ottawa, N.W., Grand Rap 

ids, Mict 

South Pacific Coast May 4-5 M. P. Fenton 
Sacramento Inn Smoot-Holman Co. Western New York Section— 
Sacramento, Calif. 1331 T St. Great Lakes Region 

Chairman—E. J. CUNNINGHAM, Niagara Mo 

hawk Power Corp., 535 Washington S&t., 


. . . Buffalo, N. Y¥ 
Ine . > C ; f : 
Pacific Northwest May 8-9 E. A. Adams Secretary—C. 8. Lona, In., Sylvania Blectric 


Harrison Hot Springs Griffon Sales Ltd. Products Inc, 601 Bailey Ave., Buffalo, 
Harrison, B. C. 551 W. 8th Ave. N. ¥ 
Vancouver, B. C, 


Sacramento, Calif. 


Winnipeg Chapter—Canadian Region 


Canadian May 15-16 J. P. Cristel Chairman E. T. Barris, Wilson Lighting & 
y . , Display Ltd.. 720 Broadway Ave., Winni 
e . abe Shs t t . Pp . 3 3 

Que n Elizabeth Hotel hawinigan W ater & Power peg 10, Man 


Montreal, Que. 600 Dorchester St. West Secretary—J. D. SternHen, 400 Campbell St 
Montreal, Que Winnipeg 9, Man 


Northeastern June 8-9 Bruce J. Jensen Yankee Section—Northeastern Region 
Berkeley-Carteret Hotel Publie Service Electric & Chairman—F. P. Haypen, Westinghouse Elec 
shur ». _ ‘ tric Corp., 119 Ann St., Hartford, Conn 
Asbury Park, N. J. Gas Co. Secretary—T. K. Hasweun, Jr. 141 Birch 
80 Park Place Grove Drive, Pittsfield, Mass 
Newark, N, J. 
Yosemite Section— 
Great Lakes June 19-20 H. K. Flint South Pacific Coast Region 
Sheraton-Gibson Hotel 2926 Debreck Ave. Chairman—O. E. SCHELANDER, State of Cali 
Cincinnati, Ohio Cincinnati, Ohio fornia Division of Highways, P.O. Bom 
1352, Fresno, Calif 
Secretary—Frev Horne, Sierra Electric Co., 
4731 East Belmont Presge 2, Calif. 











and Local Officers, 1960-1961 ILLUMINATING ENGINEERING 





Any Value 
Analysis 
inevitably 
arelaleks 

the jobto.. 


NEW 
SYLVANIA 
‘BANNER’ — 
... MERCURY, 


because only Sylvania offers all these advantages: 


1. Longer life —now extended from 9,000 to 12,000 
hours (that’s about 3 years of continuous service in a 
' , ? 


2-shift plant!) rimetallic electrodes 


2. More light—approximately 2 to 3 times the light of 


incandescents on the same power! You get more light 


output initially, higher maintained light, too 


3. Ruggedized construction. Banner lamps stand up 
to fiercest punishment. From hard glass shell to solidly 
welded, multiple-supported innards, they shake off shock 
vibration, weather 

4. Life Recording Base 
cious time, annoying paper work by letting you scratch 


installation date in code right on the base of the lamp 


unusual feature saves pre 


SY LV. 


SUBSIDIARY OF 


5. Certified Performance Policy 
“Banner Mercury Lamps may be 


guaran- 
tees that 

returned to the supplier for full exchange if 
they fail in less than 1000 burning hours, and 
thereafter (up to 5000 hours) for pro-rata 
exchange, in accordance with a pro-rata 
exchange value table set forth clearly in the 


policy form ti 
PLUS Lowest TCL (Total Cost of Lighting), which 
means cost of lamps plus power plus maintenance 
Sylvania assures you of lower costs all the way! 
sion, Sylvania | 
Salen Mass 
td... Montreal 


\NLA 


GENERAL TELEPHONE & ELECTRONICS 


APRIL 1961 





NO COIL 
BURNOUT 


DIMMER 


More than 2,000 Dimmers 


here are now more than 
2,000 of this new type 
dimmer coils operating in 
high Ss hool college, pro- 
fessional and community 
theatres throughout the 


United States and Canada 


For more information write 


This patented Davis auto-transformer multi-dimmer 
coil has been the heart of all Davis Dimmers for almost 
five years. During that time not one has had to be 


returned for replacement or re-surfacing. The Davis 
Commutator-type coil replaces flimsy wire windings 


with silver-plated “C” 


stampings. This construction is 


the key to long life and cool operation 


Money Savers 


Maintenance costs are al- 
most eliminated because 
the Davis Dimmer® coil is 
virtually indestructable 
Even untamed high school 
students have been unable 


to burn one out 


Dependable Performance 


With this service record, 


you know your Davis 
Dimmer will operate when 
you need it. You need 
have nomore spoiled per- 
formances as a result of 


dimmer failure. 


ARIEL DAVIS MANUFACTURING COMPANY 


Department G461 


3687 South State Street 
Salt Lake City 15, Utah 


Manufacturers of Davis Dimmers, Arielites and AD-LAB laboratory panels 
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Trained representatives throughout the United States and Canada. 
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Caeeemmeammmee) KILLARK LIGHTING FOR HAZARDOUS 


New Jersey SEecrion 


Member 


en ie Open teheions OR EXPOSED LOCATIONS 


Associate Member 
Thurkauf, Fred, Public Service Electric and 
Gas Co... Englewood, N. J 


New YORK SectTion 


dissociate Members 
Bowles, E G New York Telephone ’ 
Brooklyn. N. Y _ 
Crans, E. H., Central Hudson Gas and Ele 
tric Corp., Poughkeepsie, N. Y 
Poreelli, J. J Hexcel Products, Inc =a 
York, N. ¥ ° ln =m 
| 
Rubler, J Black Light Eastern Corp ‘ <a a 
Washington, N. Y¥ \¥ gl ‘ r 
Schaetzl, J. B., Central Hudson Gas and ‘ 4 
. 4 i> ‘ 
tric Corp Poughkeepsie, N. Y 4 a 
Shute, J. W General Electric Co., New Y EXPLOSION-PROOF VAPOR-TIGHT 
Y For Class |, Groups C and D indoor or outdoor 
Tierney W p J excel ron ( ss 2, Groups EF, F, G installation. Positively 
fees n ee f r Hex I atiations “aime we weatherproof. 60 to 500 W 
orn 
Student Member seers 
Hahn, W. M Eastern Lighting Pro« 
Corp., Brooklyn, N. Y 


YANKEE SECTION 


PACIFIC NORTHWEST REGION 


Britisn COLUMBIA SECTION a? 
issociate Members MUSHROOM 


Champion, A. 8., J. 8. Edwards Electrie Lt ISLAND LIGHT atele) male ii 
Vancouver, B. ¢ For service stotions, parking lots, Weatherproof in any pos 


, 
Millard, A. F., Transco Manufacturing Lt etc. Basic islond light, plus I to 5 tion. Styles for PAR-56 ond 


sealed beam spot lights PAR-64 sealed beom lomps 


Richn i, B. ¢ 


(CHINOOK CHAPTER 


Me 
Dahlgren, M. \ Sylvania Electric (Canada 


ag elk | , LN iil 


EMPIRE CHAPTER 

DEKORATIVE %& ¥ 
CONCH LIGHT LIGHT 
Indoor or ovtdoor. Fleur-de-lis Attractive styling. pendant 
design. With or without switch ceiling, frosted or <leor globe 


Ine Spokane, Was) 


SECTION 


—, — | 
SOUND SECTION “477 LAL OLOE LS 


WR Scns a 
os a 


s 


Complete safety is skillfully engineered into these fixtures, 
and durability, too. Because they’re cast from aluminum, 
they never rust, dissipate heat faster than other metals, 
will not spark. Efficient design; most fixtures have 
interchangeable parts. Sold through wholesalers from coast 
to coast and in Canada. Warehouse stocks in 18 cities. 

UL & CSA approved 

Write for Killark 

Lighting Catalogue 


ELEecTrRiIcC 
MANUFACTURING COMPANY 
Vandeventer and Easton Aves. e St. Lovis 13, Mo. 6110 


In Canada: Killark Electric of Canada, Ltd, 421 Islington Ave. South, Toronto 18, Ont. 
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IRCLGRID icin) saliliink: ealiatah Precision 


ALABAMA SECTION 


o NEW bias automated 


product for the | | 


NYTiitts oe lighting 


Mip-SoutTn CHAPTER 





cuts cost 
Renetate Monitor accidents 


Harvey A. G R. F Cope Consulting ng 
neer, Jackson, Miss 


Murray. E. H., East Mississippi Electrie Pow SECU rity r| ~ k ~ 


er Association, Meridian, Miss 
Stephens, B D East Mississipy Electric 
or Meridiar Miss 
New ORLEANS SEcTI 
iate Member 

I. K Thom 
La 

TENNESSER VALLEY 


iate Member 
k Hart, Free 
Tenn 


Cross Section through Circigrid Louver 
Nomina! Sizes — 2’ x 2’ x %” SOUTHEASTERN REGION 


(Ai ef 2’ 4’ . Vy ” 
Translucencies — 300-150-75 FC 


More than a Luminous Louver 


D it's UL listed- 20 (non-combustible) 
D> It’s both RIGID and LIGHTWEIGHT 
> Outstanding BRIGHTNESS CONTROL 


As lighting specialists we developed Cir- 
cigrid to meet building lighting codes— 
it will not support combustion and is 
safely applied under sprinklers. Circigrid 
is thermo-formed from two sheets of vinyl 
ond fused electronically to a center vinyl 
membrone for structural strength and ri 
gidity—yet weighs only 3% oz./sq. ft 
Many leading lighting equipment manu 
facturers ore licensed to sell and distrib 
ute Circigrid in USA, Canada and other 


countries 


The moment you 
see and inspect 
a Cirelgrid sample 
you'll think of 
mony applications 


in modern lighting. 


Write / 


c Cc ssociate Members 


Piljais S16! |“. hom se 


— = Rapids 
BOX 655-J ° mm) oS 
Iluminating Engineers and Specialists in 
Vacuum Forming and Electronic Welding 
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SOUTH PACIFIC COAST REGION 


ARROWHEAD CHAPTER ] 
Associate Members 
McKinney, B. R., 760 Ridgehaven Drive, La om 


Habra, Calif 
Swanick, F. X., Tri County Electrical Whole 


salers, San Bernardino, Calif Specify KLrxoN PROTECTORS 
DiABLO SECTION on all Fluorescent 
ery = ee Ballasts ... protect 
Associate Members: yourself toc ; 


Duncan, W. L Miller Co San Francisco 
Calif 

Harris, W. B.. Jr 
Francisco, Calif 


Morner Love CHAPTER 


dissociate Member 
Awtry, J. D.. General Characteristic curves for unprotected ballast: 


Calif : Unprotected Ballasts 
; Protector Tripping Temp 
-- Normal Ballast Ternp. 











a Reset Temp 














EMPLOYMENT 
OPPORTUNITIES Sh epee 














eS 











ballast failure, usually end of ballast life 
: . lamp rectification 
SALES AGENTS WANTED , . poor heat dissipation or installation error 
Sylvania Lighting Products—Fixtures is seek . one lamp out, some ballasts 
ing established sales agencies to represent them 
in Northern and Southern California. Only 
applicants with a proven sales record and a 
strong background in lighting fixture specifica 
tions will be considered. Contact Department 
MPD, Sylvania Lighting Products, 48th Street . . 
Wheeling, W. Va In the installation and operation of fluorescent fixtures (see chart) you can 
protect your own reputation and give your client important extra benefits at low, 
POSITION WANTED low cost... simply SPECIFY BALLASTS WITH KLIXON PROTECTORS! 


Free lance; fixture design and layout. shop R 

drawings, catalogue work. Address Box 457 KLixON”~ PROTECTORS ASSURE... 

Pub t Office, Ih 1ating Engineer Z 

Soe “4 1860 Senate a ae k ry . © @ Ballasts and fixtures that operate within U/L temperature limits . . . positive 
protection against overtemperature, overcurrent, or both. 


REPRESENTATIVES WANTED @ Cool running installations rapid response against overheat aliows correction 
Many territories open. Specification grade er while contractor is still on job. 


gineered architectural lighting equipment. Cata @ Maximum ballast life . external faults can not cause dangerous overheating. 
Og, engineering data, and complete back-up When corrected, ballast operates normally again. An internal fault signals need 
available. Representatives must have entry for ballast replacement with protector keeping temperature at a safe level 


into architects’ and engineers’ offices. Address 
tox 483, Publications Office. Illuminating En until this is convenient 


gineering Society, 1860 Broadway, New York @ No dripping compound, fires or violent failures at end of ballast life 
23, N. ¥ 


These KLIXON benefits are not attainable with fuse protection. Ballasts under some fault 

conditions draw less than full rated current, still deliver light, but may have a case tempera- 

NATIONAL REPRESENTATION ture twice the allowable U/L limit for normal operation. Thus BALLAST OVERHEAT 
Stage lighting and dimmer board manufacturer PROTECTION is a TEMPERATURE, not a CURRENT problem. 


seeks national representation. Catalog and en 
gineering services provided. Complete line with Ballasts equipped with KLIXON Protectors can be supplied to your fixture manufacturer by 


depth, including electronic dimmers. Write list all six leading makers of ballasts. Simply use specifications shown here. Write for fuil 
ing other lines to Box 484, Publications Office engineering details 

Illuminating Engineering Society, 1860 Broad 

way, New York 23, N. ¥ 


LIGHTING REPRESENTATIVES 

WANTED 
REDESIGNED SPECIFICATION GRADE 
COMMERCIAL fluorescent and incandescent 
lighting fixtures. Both standard and custom 
designed for Dept. Stores, Offices, Institutions, 
etc. Many territories open. Replies held in USE THIS KLIXON PROTECTION SPECIFICATION 
strict confidence. Kent Lighting Corp., 500 Ballast shall be thermally protected against to reach 105°C minimum under normal condi- 
Johnson Ave., Brooklyn 37, N. Y. overheating by a built-in automatic reset over- tions in a 40°C ambient without opening the 

* 6 = heat protector sensitive to both winding tem- circuit to the primary winding. and after 

peratures and current which will prevent opening shal! not reclose above 85°C. Fixtures 

REPRESENTATIVES WANTED winding temperatures from exceeding 120°C must be so designed that ballast coil tempera- 
with the exception that the peak temperatures tures shall not exceed the U/L limit of 105°C 
Luminous ceiling and lighting representatives in the first few cycles may exceed this. The in a 40°C ambient 
wanted for Neo-Ray'’s new Wood-Beam lumi protector must allow the winding temperatures 
nous ceiling and our revolutionary new Scallop 
Cel and Texture-Cel louvers. Unusual literature | N C 
and heavy architect-designer advertising pro M E | AL ° 
vide powerful promotional backing by a na 
tional firm well known in engineered quality 5404 FOREST STREET ° ATTLEBORO, MASS. 
lighting field. New York State, Illinois and 
Connecticut are open for representatives in A e@eorereq@eReReRarTt & Soetiyvtigdi@ewwn7 oO F 


terested in mares money. Contact 
Sales anager P09 
ay 21a INSTRUMENTS 


New York 10, N. Y ~~ 4 INCORPORATED 
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by 
SECHRIST 


FLAT BOTTOM 


MORE Candlepower 
At 25 Degrees 
Than Directly Under 
The Unit* 


7217 


% IT No, ly 


‘é por ft 


Sechrist Representot ve 


or Write Us 


seCHRIST 


Denver 16, Colorado 


Leaders in Lighting .. . Since 1888 
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SAN L/IRGO SECTION 


Member 
‘O'Neill, B. J 
and Associates 


Mitchell 
Calif 


Paderewski 
San Diego 
dseociate Members 

Blesso, V. C., 

Nelson, W. I 
Calif 


Cardiff 


» Brothers 
Third Ave 


SAN JOSE CHAPTER 


Associate Member 
Echeverria, J. M 
San Jose, Calif 
Student Member 
Jordah! I A., 


ford, Calif 


Stanford 


SOUTHERN CALIFORNIA SECTION 


mbers 
( Southern California Edisor 
Calif 
Los Angeles County 
Calif 


alifornia Edisor 


NON-REGION 


Dean 


Calif 
Vista 


c 
Road 
ar 


introducing 


NYLATCH 


Nylatch, a new push-pull fastener, 
is now offered off the shelf to indus- 
try needing the ultimate in 
dependable low cost fastening. 


Nylatch will replace most existing 

fasteners for metal, wood and syn- 

thetics yet gives these outstanding 
features — 

* Less than 10 seconds installation 
—merely insert grommet into 
material to be fastened and insert 
plunger in grommet. 


® Standard punched or drilled holes 
accommodate Nylatch. 


*Nylatch allows up to .040 mis- 
alignment tolerance. 

* Rugged two-piece construction 
gives 30,000 complete cycles of 
operation. Thoroughly tested for 
temperature, creep characteris- 
tics, fatigue and load. 


® Versatility of design allows you a 
selection of plunger head designs. 
Available in wide range of 
decorator colors. 





Press plunger into 
installed grommet 


Press grommet 
into removable sheet 


Your inquiry will bring complete information 


THE HARTWELL CORPORATION 
9035 VENICE BOULEVARD, LOS ANGELES 34, CALIF 
Offices 

Hackensack - Seattle - Wichita 


Chicago « Ft. Worth - 
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INDEX TO ADVERTISERS 
April 1961 NOW .. e 
ar: THOMPSON 
Abolite Lighting Div., 


Jones Metal Products Co. presents 

Advance Transformer Co, 1A ° ° 
eee lighting 
Alexander-Tagg Industries Inc. 54A . 
efficiency 

American Louver Co. : . . 
Inside Back Cover with built-in 
Benjamin Div., savings! 


Thomas Industries Ine. 








Butler Lighting 

Certified Ballast Manufacturers 23A 
Cirvae Plastics 50A 
Corning Glass Works 13A 


Crouse-Hinds Co, 41A 


Curtis-AllBrite Lighting, Inc. 29A ; F 
: = 8 50-foot three-arm poles 


located on lot perimeter 


Ariel Davis Mfg. Co. 48A 
Day-Brite Lighting Inc. 


General Electric Co., 





Large Lamp Dept. 11A 

Edwin F. Guth Co. Back Cover 

Hartwell Corp. 52A 

Hexcel Products Inc. 33A 

Killark Electric Mfg, Co. 49A 

Lightolier 14A-15A 

Litecontrol Corp. 42A E RR 
Melerichan-Wengier 49A . “ i Pill eal 
NL Corp. 54A 

Precision Multiple Controls, Inc. : °_°28 25-FT. UNITS! 


Revere Electric Mfg. Co. 


10106-TE 


Rohm & Haas Co. Safer, more efficient outdoor THESE OUTSTANDING 


illumination is now possible SAVINGS! 
at greatly reduced installed- 
Smitheraft Corp. cost. Lights mounted on 50- 
ft. poles cover more than 
three-times the area covered 
Sola Electric Co. by those on 25-ft. units. And 
... there’s no need to invest 
in trucks and telescopic 
Sylvania Eleciric Products Inc. 6A, 47A carriers because mainte- 
nance men can disconnect 
and lower fixtures for serv- 
icing in complete safety with 
Thompson Electric Co. 5: both feet on the ground. 


Sechrist Mfg. Co. 


BETTER OVERALL LIGHTING 
LOWER INSTALLATION COSTS 
50% LESS TRENCHING 
50% LESS WIRING 
NO AREA OBSTRUCTIONS 
BETTER APPEARANCE 
LESS GLARE 
EASY MAINTENANCE 
Union Carbide Plastics Co., INCREASED SAFETY 
Div. of Union Carbide Corp. 25A = Request the full 
Union Metal Mfg. Co. 2A THE THOMPSON ELECTRIC COMPANY — ~: _— 


P. O. Box 873-K | | hi — 
Wakefield Co. Inside Front Cover - © Cleveland 22, Otis + aaa 


Smoot-Holman Co. 


Sunbeam Lighting Co. 


Texas Instruments Inc., 
Metals & Controls Div. 


» vee VRBZARS 
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LIGHTING 


For today’s modern 
church, nothing surpasses 
the simple elegance, the 
jewel-like finishes, the 
crisp lines of contempo- 
rary church lighting by 
NL...inspired creations... 
designed for both beauty 


and efficient illumination. 


Write for illustrated Cata- 
log No. 74...or ask for aid 
from our field representa- 
tives...anywhere in the 
United States. 


f 
Corporation Formerly The Novelty Lighting Corporation 


2490 East 22nd Street— Cleveland 15, Ohio 
Designers and Manufacturers...Since 1905 











LIGHTING... 
KEYED TO TODAY’S HOMES 


newest practical guide to 
decorative & functional lighting 


. contains 96 easy-to-use pages; 196 photo- 
graphs and sketches showing latest in lighting 
design for residences, complete with construction 
and architectural details. New report by LES. 
Committee answers most questions on home 
lighting. Single copy price $1.50; quantity prices 
upon request. 

Order from: 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 
Publications Office 














» =“ 
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BUTLER | LIGHTING 


415 3 ST FRANCIS a KANSAS 





America’s Fastest Crowing 
Lighting Fixture Manufacturer 


In a very short time the ceiling will 
be ours. When a manufacturer has the 
opportunity to integrate air, light 
and sound, then he can design each to 
complement the other. 


The result is better air control, bet- 
ter lighting and better sound control 
—at a very great reduction in price 
and an increase in quality. 


Be on the lookout for our next ad fea- 
turing the "Butler Air, Light & Sound 
System." 


And remember, even today a 2x 4, four- 
light recessed "T" bar troffer instal- 
lation is one of the most inexpensive 
available when you use a quality Butler 


recessed unit. 
a O. 
Riad ffaed ltr 


Design Your Line 
With Gimbals in Mind 
USE 


; , 
X 4 


GIMBAL RING for PAR 
38, 46, 56 and the 64 
sideprong lamps. 


ATI GIMBAL RINGS* 


for More Sales Appeal 
Versatility And Adaptability 
Quality Features 

Long Life Construction 


GIMBAL RING for R30, 
R40 ond PAR 38screw- 
base lamps. 
*Cadmium plate, brushed chrome effect 

Use as is or paint over 


Write or call for details 
FG a ALEKANDER-TAGE INDUSTRIES, INC. 


HATBORO, PENNSYLVANIA 
OSborne 55-7200 











LES. LIGHTING HANDBOOK 
Third Edition 
Vo matter what edition of this “bible” of lighting 
you may have on your desk, it’s out of date. 
That is, if it isn’t the Third Edition (with the big 
3 on the backbone) published in 1959. 


Special offer, one copy at $7.50, registered in LE.S. 
members’ name, still applies. Otherwise $10. 


Bring your information up to the minute. 
Order from: 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway New York 23, N. Y. 
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OLIGHT SHIELDING LOUVERS 
NewO5 MAKE THE DIFFERENCE 


in future lighting standards—available today! 


= as t, 
aaa if 


at 


1BM DATACENTER — CHICAGO. ILLINOIS 


American’s New 55° deep-cell styrene louver diffusers installed in IBM 
DATACENTER, CHICAGO, ILLINOIS— The deep-cell 42” high 
louvers provide better shielding from the light source, with optimum effi- 
ciency — higher lighting levels with exceptional unexcelled glare-free low 
brightness, comfort and appearance. The 55° angle shielding of uniform 
light distribution is the proven louver for today’s and tomorrow’s recom- 


mended higher lighting levels. 


Louvers available in translucent white and a wide range of colors for use 
in individual fixtures, modular units and large areas of illumination. They 
may be cut, grooved or sized to meet the Architect, Designer or Fixture 


Manufacturers’ most exacting requirements. Cell size 7544” x *5¢4”x 
4,” high. 


Exclusive process by American Louver Company 
U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Canadian Patent No. 484,346 Canadian Patent No. 497,047 
Engineers are available in your area to help with your lighting problems — or write 


American Louver Company direct: Consultants to the lighting industry since 1939, 


Teal -idlet- tame leleh A-) am otolaaler-leh'/ 


5308 NORTH-ELSTON: AVENUE « CHICAGO 30, ILL. 








from START 


...to FINISH 


GUTH GRATELITE CEILINGS GO UP WITH EASE 


Louver Diffuser* 


EASY!...70 INSTALL Each operation is completed in seconds: The ‘‘slip-fit'’ Una-Tees 
1 snap together with Tee Joiners 1-A. Spacer Bars 2 snap 
into slotted Una-Tees. Tee Connectors 3 form ‘‘clutch-tight’’ 
connection between Una-Tees and Spacer Bars. Sliding 
Hangers 4 use only one screw at top to carry the load...and 
offer almost complete vertical or horizontal adjustment! Wall 
Clips 5 secure Una-Tees to walls. Corner Trim 6 snaps in 
place to make square corners. Contractors tell us that 
GrateLite Ceilings require 0.06 to 0.09 man-hours per sq. ft. 
GrateLite Panels 7 drop into place... your choice of 2’ x 2’ 
module Non-Combustible GrateLite...16”x 48” module Stand- 
ard or Mystic GrateLite**. For round or curved perimeters — 
Una-Tees 1 can be bent to fit and may be cut to any length 
required. Four-sided support assures permanent alignment of 
all panels. To relamp or clean, remove each panel separately. 


RELAMP AND CLEAN 


WRITE FOR FREE GRATELITE BROCHURES 
ss 


Lier TimeG 
since 1902 THE EDWIN F. GUTH CO. 2615 Washington Bivd., Box 7079, St.Louis 77, Mo. 











